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Abstract. Anthrenus IHalhrenus) Jakli gp. n. (Sultanate of Oman) is described and illustrated. New records 
extending the known geographic distribution of the following species arc published: Anthrenus ( Sathrenus) 
alhomaculatus Pic. 1927 (Malaysia); A. (N.) suhsetosus Arrow, 1915 (Vietnam); A. {Anthrenodes ) maaill/er 
Reitter, 1881 (Thailand. Borneo). 

Taxonomy, new species, distribution, Coleoptera, Dermestidae, Anthrenus, Arabian peninsula. 
Oriental region 


The following abbreviation are used in the text: 

JHAC' coll. Jifi Hava, Praha. Czech Republic. 

JHOC - coll. Jan Horak. Praha. Czech Republic; 

NMPC- coll. National Muzeum, Praha. Czech Republic (J. Jclinek): 

RCEC - coll. Radek Cervenka, Praha, Czech Republic; 

SJAC - coll. Stanislav Jakl, Praha. Czech Republic. 

SMNS - coll. Staatliches Museum filr Naturkundc, Stuttgart. Germany (W. Schawallcr) 


Anthrenus (Nathrenus) albomaculatus Pic, 1927 

Material examined. Malaysia. W Perak, 25 km NF. of Ipoh. 2100m, Banjaran fiti Wango mts., Korbu mt„ 4- 
13.iii.l998, P. Pacholatko Igt.. I spec.. J. Hiva del.. JHAC. 

Distribution. Species known so far only from Borneo (Mroczkowski, 1968). New for the fauna of 
the continental Malaysia. 


Anthrenus (Nathrenus) jakli sp. n. 

(Figs 1-2) 

Tver material. Holotype (male): Oman mer.. rd. Al Mughsayl - Salalah, ca. 3km from AI Mughsayl, 20m. 8- 
ll.viii.1999, S. Jakl & R. Cervenka Igt Par •types 21 specimens the same data as holotype. Holotype deposited 
in NMPC. paralyses in JHAC, RCEC. SJAC, SMNS. 

Description. Male. Length 2.3-2.6 mm, width across humeri 1.4-1.7 mm. Scales black, brown- 
yellow, yellow and white in dorsal and ventral surfaces. Scales of dorsal surfaces forming patems; 
one large fascia on anterior part, one large and two small patems on middle; one large fascia on 
posterior part and one apical patem; all patems forming with brown-yellow and white scales. 
Scales in ventral surfaces entirely white intermixed yellow scales and with patem of brown-yellow 
scales. Individual scales widest about middle with sides converging to strongly rounding apex. 
Head with yellow scales w ith small patch of white scales nearly eyes. Antennae black with 
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I 1 -segmented; antennal club 3-segmentcd (Fig. 1). Eye with median margin entire, lateralnuys 
on pronotum distinctly dilated above antennal fossa and visible from above. Lateral sides da'2 
3 to apex on elytron brown-yellow. Abdominal sterna 2-5 with small patch of brown-yellir*>ab 
at antero-Iateral margins. Prostemum with only white scales. Metasternum with white scaktal 
with one small patch of brown-yellow scales at lateral margins. Legs brown with white scAtad 
yellow setae. Acdcagus in (Fig. 2). 

Female similar to the male. 

Diikkrkntiai diagnosis. Anthremis ( Nathrenus)jakli sp. n. very similar species A. ( V.) irmuf' 
cus Mroczkowski, 1960 described from Turkmeniaand N Iran. Differs from of form ofbotfriu: 
nac, scales and genitalia. 

Distribution. Sultanate of Oman 

Name derivation. Dedicated to the collector of the new species Stanislav Jakl (Praha. Czech RepHr. 
Biology. Adults were collected on flowers of Astcraccae gen. sp. 

AnOtrenus ( Nathrenus) subsetosus Arrow, 1915 

Material LXAMiNLD. N Vietnam. Tam Dao, Vinh Phu distr., 900m, 17-21.v. 1990, J. Ilorak IgL, 3 spec.. J.lbiul 
JHAC, JHOC. 

DimummuN. Species known so fur only from Burma [Myanmar] (Mroczkowski I %8). Nwink 
fauna of Vietnam. 
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Figs 1-2. Anthrcnm (Nalhrenus) jakli sp. n. I - anlcnna; 2 - acileugus (scales “ 0.1 mm I. 
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Anthrcnus (A nth renodes) maculifer Kvitter, 1881 

Anthrenus globiger Anew, 1915: 447. 

Anthrenus mulimaculatus Pic, 1918: 2. 

Anthrenus albonotoius Pic. 1922: 6. 

Material eraminlu. NW Thailand, Chiang Mai dislr.. Doi - Pui vlll., 1600m, 2 6.v.1996. J. llorik Igt., I spec 
J. H4va del.. JHAC; NW Thailand. Mae Hong Son dislr.. Soppong env. 600ra, 28.V.1999, D. llauck Igt., 1 spec 
J. Hiva del.. JHAC: NW Thailand. Mae Hong Son dislr . Soppong, 1500m. 9-12.V.1996, S. Bily Igl., 5 spec 
J. Hiva del., JHAC, NMPC; NH Thailand. Loci prov.. Phu Kradung NP. 1300m, 11-15.v. 1999. M. ftiha Igt 
9 spec., J. Hiva del.. JHAC; Thailand. Soppong Pai, 1800 m. I-8.V.1998, P Pacholathu & L. DembickJ Igt 
88 ea. J. Hava dec, JHAC; Romeo. W Sabah. Crocker Range. F.. W of Apin Apin, v.1999. M. Sntick Igl., 1 spec 
J. Hiva del.. JHAC 

Distribution. Species known so far from India, Taiwan, Vietnam, Burma |Myanmar], and China] 
(Mroczkowski 1968, Vijay Veer 1995). New for the fauna of Thailand and Borneo. 
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BCX»K REVIEW 

GARCIA LYNNF. S.: Practical (.'aide to Diagnostic Parasitology. Washington, D. C\, Americas Sam/ fa 
Microbiology, 1199 XVHU349 pages. Format 177*252 mm Soft cover Price USD 49.95. ISBN I-S55M-I54-X 

The author ts manager of department of pathology and laboratory medicine at the UCLA Medical tenia m Lui 
Angeles. California. As she emphasizes in the preface, during the past few years the field of diagmutk nalul 
parasitology has continued to see some dramatic changes, counting in newly recognized pathogens, ocv nttboi 
ology and regulatory requirements that have impact on diagnostic toting relevant to patient care 

The volume is composed of eight sections divided into chapters and subchaptcrs. Section I WrcAivi ihr 
Philosophy and Approach to Diagnostic Parasitology for testing persons exposed to the risk of oiemo 
because of travelling, for control issues and epidemiologic considerations, for examining compromise! (HETttff 
for therapy. Next considerations deal with laboratory personnel, laboratory selling and equipment, the uktiiii 
and costs of procedures, and more. Section 2 centres attention upon Parasite Classification and Hifa-rai 
Body Sites while surveying characieristics of intestinal, blood and tissue-dwelling protozoa, intCstiniL ttieanl 
blood nematodes, cestodcs and trematodes enclosing pentastomids and I homy-headed worms Acanthrcrphilt. 
Section 3 constitutes a highlight of Collection Options: collection and examination of fresh and pwmeJ 
stool specimens, of blood and various organ specimens. Among others included arc instructions on pcprjwnul 
compound fixatives sodium acctatc-acctic acid-formalin (SAP). Schaudinn's fluid and modified fiiulhewiU 
polyvinyl alcohol (PVA). Section 4 is devoted to Specimen Test Options: Diagnostic Methods *0 
Sites covered here arc diagnostic procedures for stool specimens enclosing culture of larval-stage nmlDde. 
estimation of worm burdens through egg counts, hatching lest for schistosome eggs, screening stool a^io fa 
recovery of tapeworm scolex, examination for pinworms, testing of sigmoidoscopy and duodenal aiiow. 
material, and duodenal capsule technique (entcro-tcst). Subsequent chapters are concerned with uiogaol tna 
specimens, with sputum, aspirates, biopsy specimens and blood. In conclusion, culture methods, asmiai axulfr 
lion end xcnodiagnosis. antigen and antibody detection arc looked al. Section 5 Special Bat Pncrdnn urf 
Algorithms - presents one third of the page extents of this volume. Described are calibration of tk mrocspr 
and diverse examinations of faeces, enclosing detailed procedures of sedimentation and flotation cancantn®, 
and staining. In subsequent chapters described arc various procedural techniques for identification d IhyiI 
nematodes and tests for examination of gastrointestinal and urogenital tracts specimens, examination iifbloul 
smears, and blood concentration methods: buffy coat concentration, Knott concentration, membrane lilinr.ia)i 
The algorithms are presented here in form of seven flow diagrams incorporating highlight of pirticila ius, 
clinical conditions and parasite species. Finally outlined are body sites, specimen, and recommm&G itatn- 
Section 6 - Commonly Asked Questions about Diagnostic Parasitology encompasses qnmms 
collection and processing, diagnostic methods, organism identification, reporting, and proficiency te*tag Sir* 
lion 7 is concerned with Parasite Identification while exploring individual parasite species with tuptd » 
general morphological description, to clinical correlations, and to basic procedural techniques far liiumub 
Textual part of this section is profusely augmented by figures and photographs of trophozoites. «y» .iwb- 
blood and tissue farms of protozoans, and eggs of human helminths, larval stages of nematodes, rvdniiih >1 
tapeworms, including protoscolices of Echinococcus granulosus. Section 8 provides comprehensive Urntift 
cation Aids in the form of 35 summary-type tables. Introductory two tables make a survey of dfajamii; 
characteristics for parasites in wet mounts and permanent wet smears. Subsequent 13 tables akc»louka 
morphology of intestinal protozoa. Subsequent 11 tables provide coverage of helminths. Other labia iiamircr 
malarial plasmodia. feature human leishmanial infections, and African and American trypanosomia** Caalufr 
ing tables contain key characteristics of protozoan parasites and helminths, and some rapid diagnostic jaxctfire. 

This publication presents one of few modem handbooks for laboratory diagnostics of parasitic mfanunr <r 
diseases. Incorporated arc all pieces of recent knowledge on protozoans and helminths relating lotbeatoinl 
coccidia. microsporidia. species array of leishmaniac and amphizoic amoebae, tissue nematodes, lung ■raimR 
and some other parasitic organisms. The textual part is illustrated by a wealth of line drawings and maipliw 
graphs. Moreover, then: ure numerous original tabular reviews numbered within the structural frame ol patnila 
chapters, and besides - not numbered ones. Graduate students and profesMunals working in diverseSrldtal 
parasitology and microbiology will find this book to he a conccpnonally unique manual for labonion •art. 

/MM in 
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Abstract. Abandoned pynle processing seduneniatian ponds were studied: (I) Mile communities were 
compared at various stage* of plant succession on reclaimed and unreclaimed parts of the area, respectively. 

(2) Mite communities were sampled on four plots in the unreclaimed area The heterogeneity between 
plots duiing a year, the tendencies to aggregate were recorded (I) Olibalids were the most dominant mile 
group: 37 species were found The reclaimed area had more species. Tectod'phcus velatus (Michael, IKXO) 
Oppiid&c species, Cerato:eles mediotns Hcrlese. 1908 and Galumna lanceata Oudcmans, 1990 were 
dominant in both the reclaimed and the unreclaimed plots, although more abundant in the reclaimer! plots 
The unreclaimed plots were inhabited by poorer communities, which were strongly influenced by the 
v Relational cover (2) No mite community was present in the plot without vegetation Ihe plot covered 
with the moss busied a poor and unstable community of Oppndae and lectocepheus velatus. In contrast, 
plots overgrown by grass or btrch forest were inhabited by abundant lectocepheus velatus and Oppiidac. 
Tcetoapheus xelatus was most abundant in the grass covered plot and Oppiidac in those covered with hirch 
forest Ceratozeics mcdtocri.% and Galumnu lance,tlu only formed stable populations in the birch forest 
Trends in aggregation were unrelated with abundance but differed between species. The burning of vegctution 
combined with high summer temperatures probably were the most important factors causing oribatid 
ahundancc to decline After the tire oribatid mites were not aggregated, but dispersed randomly, and then 
a rapid growth in the mite population I Oppiidac arid Tcctocephcux velatus) occurred. 

Ecology, wasteland, reclaimed soil, non-reclainied soil, tosic substratum, succession. Acari. . 
Oribatida, Bohemia 


INTRODUCTION 

Fields und abandoned industrial waste are artificial biotopes strongly iiilluenced by human activ¬ 
ities. characterised by temporal absence ol vegetation wastelands initially lhal are gradually 
colonized by plants and animals Restoration is a human efTori, which aims to facilitate coloniza¬ 
tion. On unreclaimed wastelands spontaneous plant succession occurs slowly compared to that 
on reclaimed areas. Litter is colonised by micro-organisms and both serve as fond source for 
oribalid mites (see Hartenstein 1962. Luxton 1972). On the other hand, oribaiids positively influ¬ 
ence litter decomposition (as review Seastedl 1984). 

The nature of the orihatid communities could indicate quality of Ihe environment (Harlnig- 
Kummel 1984. Wcigiiuinn 1991). Wasteland biotopes are characterised by few species and a low' 
abundance of oribatid mites (Beckmann 1988. Skubala 1995). Among the mite colonists of waste¬ 
lands are Ihe ubiquitous miles like Tectocepheus volants and some Oppiidac species. Their popu¬ 
lations fluctuate in these biotopes; seasonal fluctuations are probably associated with seasonal 
changes in the environment, especially in precipitation and litter input (Luxton 1981c). They also 
fluctuate in terms their spatial distribution (Smr* & Jungova 1987). which could be correlated with 
microclimate and food sources I Mitchell 1978). 
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The aim of this study was (1) to describe the mite communities on two different arcus (reclaims! 
and unreclaimed) characterised by different vegetation, (2) to record the differences betweenIh: 
lout unreclaimed plots with different vegetation, the seasonal changes in the mite communities a 
each plot and the heterogeneity between samples taken at the same lime from a plot. 

STUDY AREA 

The study area was situated 5 km north-east of Chvalence town (near Pardubice), about 179 m a %. I. in -ar; 
No. 5958 of the reference grid map (Pruner A Mika 1996) The wasteland consisted of two parts both a vrfc 
alluvia of Labe river (I) a non-roclaimed Pat area of ca 8 ha. (2) reclaimed artificial mound ca 50 m Inpk ant a 
400 m long. 

The wasteland consisted of waste from pyritc processing. The original material was crushed, ik Mr- 
separated and deposited in sedimentation ponds. The waste was nch in sulphur and phenols and had a pH of *u 
3. l he sedimentation ponds were abandoned, pail of the waste was piled up in a mound ami reclaimed hy caves 
with soil (Kovaf 1979). Grass and shrubs were growing on the mound at the time of study (Kovnr l*'l; Ik 
sedimentation ponds were allowed to dry out and the acidity of substratum changed (pH increased to 5.5 6* tv 
watering the upper layers. As a result some vegetation became established there by spontaneous succctfiuait 
remained stable for 15 years with small nuctiiulions (KovAf 199-1) 

The area was surrounded by the following biotopes: birch [Httuln pendula) forest, fields, and gtasx and ms 
growing on the bank ol the Labe nver. 

The study plots were rectangles of ca 1 .8*0.9 m, each covered with a distinct vegetation cslublihiilO 
spontaneous succession The vegetation was described by Kovaf (1994) Plots Nr 1-7 were situated on lhe 
reclaimed area, and the plots Nr 8 II were on the reclaimed mound. 

Plot Nr. I hod u dark substratum without vcgctauon, and was partly covered with a suit crust. Some pad*: 1 
vegetation (c.g. on plot Nr. 5) mude up of grass and moss, occurred around this plot. Plot Nr. 2 was coviscd ai 
moss {Ctmuodoa fjurpunnti). In the neighbourhood of this plot (at a distance of ca 10 m) occurred the tulknj 
two plots. Nr. 3 ami 4. Plot Nr 3 wns overgrown with grass [Calamagrmti* cptgaos), lichen [Cladtuuuur.* 
roai) and small solitary birches (Heiulu penduhi). A fire damaged the vegetation on this plot in August IW III 
Nr. 4 was covered with young birch [Baida pendula). trees two or three meters high, with a herb layer o! pm.ls» 
of short grass. Liner and the above-ground parts of the herbaceous plants were burnt in August 1994. Plot ‘ki 
was small vegetation patch (area about I nr) near to plot Nr. I The vegetation consisted of moss (Ou*t«o 
purport us) and grass (Calamagroslis t-pigeivx). Plot Nr. 6 part of the substratum was flooded, generally c"n 
grown with the reed [Phraginiies communis) and close to a temporary pond of about 250 m ; . Plot Nr 7 ai 
situated under a willow (Sahx sp.). growing at the margin of the hirch forest (plot Nr. 4). There was little litter li¬ 
on this plot. Plot Ni. R was on the southern side of the mound. The dominant plants were ArrheitaUierua tLrj, 
Senetiu viscasus, Sisymbrium loeseli. Plot Nr. 9 was on the eastern side of the mound Ilic dominant plan?. *tis 
Fesruco rubra, Achillea mllejolium. Agropyrvn repens, tirslum anense. Plot Nr. 10 was on the western »a i 
the mound. The dominant plants were: Fesiuea ruin a, Arrhenatherum elathis, Detonica officinalis. Pin V I 
was on the northern side of the mound The dominant plants were Vina craca. Agmpyron n-pens,Oi:n 
anense. L'alumagrushs epigeios. Chnmaentnon angulsiijohum. 


METHODS 

Lhe mile communities inhabiting the unreeluimed and the rceluimcd sites were compared. All plots woe ran 
tored in September 1996. Three (plots N'r. 5-11) or tive (plots Nr. 1-4) soil samples (each 400 cm') were tin 
from each plot, using a stainless-steel cylindrical corer 

The plots Nr I 4 on lhe unreclaimed site were studied from November 1993 to November 1994 dinar 
conditions sec Pig. I) Iwclvc soil samples (each 100 cm 3 ) were taken monthly from every plot giving i teal .1 
576 samples from all the plots. The samples in each plot were taken along three lines. 4j cm distant lime ui 
other, with four equally spaced samples in taken along each line giving a rectangle of 4*3 samples. 

Miles were extracted in Relieve-Tullgrcn funnels (35 ''C for 7 days) and fixed in Rfttn ethyl alcohol Orihi I, 
were determined to species, expect families Bruchychihonnduc. Oppudac, Suciobclhulne and genus Phlhimmt, 
which were included in the synccological calculations as a genera Juveniles were not included in the andyn 
Numbers of individuals (N) and species (S). frequency in samples (F), diversity index (II) as the Sliarm 
Wiener function (H Sp.log.p,. when p. is dominance of i-vpeeies, sec Krebs I9RI) were calculated for each i*qb 
and presented in the form of mean or median with interquartile range from for each plot (Nr.l Nr4).Hr 
samples without any mites had ll“*J and S^0. 
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RESULTS 


Oribatids were the most dominant mile group; 20 oribatid species and 3 undetennined taxa in 2 227 
individuals were collected (Tab. I) on plots Nr. 1 11 in September 1996 More species and speci¬ 
mens were observed in the reclaimed plots. While the most abundant species (Tectocephcus 
velatus, Ceratozetes mediocrls and (7 alumna lanceata ) and Oppiidae occurred m both the re¬ 
claimed and the unreclaimed plots. The less common species (Scheloribates laevigatus, Cteno- 
belha pectini^era, Uacarus coracinus - the others see lab. I) only occurred in the reclaimed 
plots. In the non-rcclaimcd plots few species and erratic occurrence of mites characterised plots 
Nr. I (without vegetation), Nr. 2 (moss). Nr 6 (reed) and Nr. 7 (willow), when the opposite prevailed 
in plots Nr. 3 (grass, lichen, solitary birches) and Nr 4 (birch forest) Miles were more abundant 
than in plots Nr. 3 and Nr. 4 (Tab. 1). but the communities were poorer, than those in the soil of the 
reclaimed plots Nr 8-10 

The 8552 individuals belonged to 34 oribatid species and 3 undetermined taxa were recorded 
luring one year observation on plots Nr. 1 4. Oribatid mites were generally the most dominant mite 
group, except in plot Nr. 2. where gamasid mites prevailed (Tab. 2). Ilie abundance and frequency 
of oribatid mites in samples were correlated with the degree of vegetative cover (Tab. 2). More 
species of oribatids in increasing abundance were found in those plots with grass and herbs 
vegetation (plots Nr 3 and 4) than in plots with only moss ploi (Nr 2) and those without vegetation 
(Nr.l). 

Oribatids did not establish themselves in the plots without vegetation (plot Nr.l.), though them 
probably tried to colonise it in November 1993 and in February. The colonisation in November was 



Fig. 1 . Mean monthly temperature* (T ®C» and loial monthly prccipiiaiiun (P mm) during the study 
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111 

f‘ 

Euptiops occullUS 

3 

1 



- 

- 





- 

4 

Mi 

(.eraioietts mlnutlsslmus 

- 

16 










16 

•it 

4,'hipieria coleoptraia 

1 1 











II 

it 

Prolonhalx'.s sp. 

3 

- 





- 

- 

- 



3 

ill 

I'blbiructinis spp. 

2 





- 







(» 

Miituihozeies semiru/m 

2 











2 

049 

Nothrus sibmtris 

- 

- 

2 

- 

- 

- 

- 

- 

- 

- 

- 

1 

A 

C 'ft 

l/aplozeles sp. 

2 












(14 

Orihatula tibialis 

I 











1 

019 

Ceratoseies minimus 

- 


- 

1 

- 

- 


- 




1 

IK 


probably correlated with low temperature and high precipitation (cf. Figs I and 2), and WB sinn¬ 
er than that in February. 

Oribatids were uncommon in the moss plot (Nr. 2) compared to plots with the litter lavcr|Ki? 
and 4). Oribatids were present only in November 1993, December, March and June (Fig :i. 
cepheus velatus, Oppiidae, Punctoribaies punctual and Minulhoseles semtrufus were pesnlia 
significant numbers (Tab 2), whereas the other species were less frequently found and per¬ 
chance colonists, 

Oribatids were present in all months in plots Nr 3 and 4, although not present in all samples (fij 
2). Species number, diversity index and oribatid abundance - were higher in plot Nr. 4 limn Nr«. 
Number of species, diversity indices and abundance values rapidly decreased in Angus; iu 
S eptember in these two plots. The decrease was probably caused by the burning of wgdaoo 
combined with high summer temperatures (Fig. 2). The abundance of the common Teaccepre 
velatus and Oppiidae species decreased rapidly (see Figs 3 and 4) followed by a rapid populaxi 
growth in November 1994 in the case of Oppiidae in both plots, but of Tectocepheus vetatuiah- 
in plot Nr. 3. Although the abundances of the uncommon oribatids appeared to change. Th^ea 
hard to evaluate because the abundances of these species were very low. 

The population density of Tectocepheus velatus was lower in plot Nr. 4 than in plot NrJlFij >| 
Aggregation was apparent in plot 3, but not in plot Nr. 4. The aggregation occurredoa far 
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Fig. 2. Monthly medians ot' species number (S). diversity index (H) and abundance (N) of oribntid mites. Ranges = interquartile range 











































































































































Tab 2. Comparison of miles in Ihe plots in ihc unreclaimed part of the study area covered by ilillereiitlafctf 
vegetation N total abundance, F frequency in samples 


species \ Nr. of the site 

1 

frequency 

2 3 

4 

1 

abundance 

2 3 

4 

at 

ACARID1DA 

ACTIN'EDIDA 

GAMASIDA 

OR 1 RATI DA 
lolul mites 

0.60 

0.06 

0.13 

0 21 
0.31 

0.08 

0.27 

0.35 

0.42 

0.62 

0.06 

0.3H 

0.62 

0.84 

0.88 

0.03 

0.32 

0.35 

0 85 
0.85 

3 

29 

36 

72 

140 

26 

160 

215 

178 

579 

1 1 

165 

450 

2305 

2931 

74 

132 

118 

4015 

4339 

IK 

til 

111 

m 

tw 

Oppiidae 

0 08 

0.20 

0 71 

0 79 

14 

74 

1505 

3091 

no 

fectocepheus velatus 

0.04 

O.IJ 

0.72 

0.58 

6 

32 

635 

291 

w 

Oalumna lanceata 

- 

0.07 

0.23 

0.55 

- 

11) 

45 

265 

a 

Suclobelbidae 

- 

- 

0.15 

0 21 

- 

- 

71 

150 

211 

Ceratusites maliocris 

0 03 

0.01 

0.01 

0 33 

7 

1 

1 

191 

» 

Punctoribates punctum 

0.01 

UJ0 

0.01 

0 01 

2 

26 

7 

2 

n 

Schttorihaus laevigata* 

0.06 

0.01 

0.03 

0.02 

10 

2 

13 

4 

!l 

Shnulhnzetes semirufus 

0 01 

0.03 

0.01 

0.03 

7 

12 

3 

6 

:t 

Gehunna elimnata 

0 04 

0 02 



7 

10 


- 

ii 

Brachychlhoniidae 


0.01 

0.03 



1 

9 

- 

ii 

Chamobates spinosus 

- 

0.01 

0.04 

- 

- 

1 

7 

- 

i 

Achipteria coleopl'ala 

0.01 

0.01 

0.03 

- 

1 

2 

4 

.-. 


LiehsiaJia langior 

0 02 

- 

- 

- 

5 




i 

l.ichsiuJiti vi mills 

0 01 


0.01 

0 02 

1 


1 

3 

i 

Oribaiulti tibialis 

0 01 

- 

- 

0.02 

I 

- 

- 

4 

) 

Metabelba putvernsa 

0.01 

0.01 

- 

— 

2 

2 

— 

_ 

i 

Ceratozetcs gracilis 

- 

- 

0.01 

0 01 

- 

- 

1 

2 

i 

Haplazetes sp. 

0 01 




3 




i 

Ada runs ovatus 


0.01 

- 

0.01 

- 

I 

- 

1 

4 

Camisia sp. 

- 

- 

- 

0.01 

- 

— 

— 

2 

1 

4 

Eupelops oeultus 

0 01 

- 

- 

- 

2 

- 

- 

- 


Orihatulu pallida 

- 

0 01 

- 



2 



1 

• 

Plu/ynolhrus peltifer 


0.01 

0.01 



1 

1 

- 

1 

4 

Scheloribales talipes 

0.01 

- 

0.01 

- 

1 

— 

1 

- 


Trlckoribaits irimacutatus 

0.01 

- 

- 

0.01 

1 

_ 

_ 

1 

• 

Belba sp. 

- 

- 

- 

0 01 




1 

1 

Hypachthun i us rufultts 




0.01 



— 

1 

| 

Liaiarus coracirus 

0.01 

- 

- 

- 

I 

- 

- 

- 

1 

Soihrui palustris 

— 

— 

0.01 

_ 

_ 

_ 

1 

_ 

1 

Scut overtes minutus 

0 01 

- 

- 


1 




| 

XeniHus tegeocruiius 


0.01 




1 

- 

- 

| 


occasions, three of them correlated with high abundance. The abundance of Thclacepheuxi&x 
peaked in November 1994 following low abundances in August and September. The popiliu 
growth in October and November 1994, after burning of the plots in August, was smaller inphfc 
4. than Nr. 3. 

Oppiidae species was more abundant than Tectocepheus velatus on both plot Nr. 3. and* ?1< 
Nr. 4. had higher population densities of these species than plot Nr. 3. Aggregation was mirtain 
November 1993 in both plots (Fig. 4) and in November 1994 in plot Nr. 4. No marked aggnain 
was observed in rhe summer. The samples with a high abundance of Oppiidae had a low abtuta 
of Tectocepheus velatus (ef Figs 3 and 4). The minimum abundance of Oppiidae in boiljwt 
occurred in August and September. Abundance reached a maximum in November 1993 in pkt&J 
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F>g. 3. Median abundance (N) of Teciocepheus velanu (Michael) m plols Nr. 3 und 4. and diagram of abundance 
value* in samples Median abundance (N) of Galumna lanetata Oudemans and Ceratosetes mivllocris Berlrse in 
plot Nr. 4. and diagram of abundance values m samples 
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In plot iNr. 4 Ceralozetes mediocris and Galumna lanceata had low population densitoai- 
pared with* the previous species. The Ceratozetesmediocris population increased in Novcthw 
and that o»f Galumna lanceata ’decreased after \ U gust (Fig. 3). Before September Ceniztc 
medittcris was rare (Fig. 3). They were both aggregated in November 1994 and. in contrasth 
other spec ^«cs, Ceratozctcs mediocris were aggregated in August. The samples that contwia 
high abunc±mce of Ceralozetes mediocris also contained an abundance Oppiidae. Galumna ktm 
peaked in abundance in November 1993. which was correlated with the degree of aggtiJii 
observed i in this month (Fig. 3). High abundance of Galumna lanceata was only correlaaM 
high abundance of Oppiidae in one sample. 

DISCUSSION 

Hermosilfea (1976) and Hutson (1980) suggested that actinedid and acaridid mites piraart* 
colonization of reclaimed plots. This docs not correspond whit what was observed in thi>*d> 
where oritoatids prevailed over acaridid and actinedid mites. 

The characteristic mites in the Chvaletice slime sediment: Teetocepheus velatus and Opi* 
are usually eudominant in oribatid communities in fields (Seibert 1993, Hajmovd 1997).Ttet 
odbatids a*lso occur in grassland, where they not as dominant as in fields and wastelandsf» 
tozetes me'diocris occurs in grassland as well (Hubert 1996). This indicates that if these jpn 
can disperse from grassland habitats into Fields, as suggested by Seibert (1993) and Haam 
(1997), they could have similarly colonized the slime sediments in this study. A similar hyptfcai 
has been proposed by Hcjkal (1985) for the carabid (Colcoptera: Carabidac) fauna in early su«v 
sional stag-es on spoil banks, where the carabidsoriginated from open habitats, especially:^ 

The fee* U that the oribatid communities fluctuated in abundance, diversity and there \ref» 
species pew sample, indicate that succession in non-reclaimed areas of the wasteland wert anir 
to that in o*her pioneer habitats, like fields (Smiz& Jungovd 1989, Seibert 1993. Hajmova » 
moss covered of roofs (Smri 1992a). 

For successful colonisation of slime sediments by oribatid mites need effective migraikirt 
reproduction strategies. Migration was hard to observe directly, but it is possible to dri*cw 
conclusions about it from the situation in the plot without vegetation. Short distance mipni 
from the surrounding vegetation into the plot without vegetation is through to have atmi 
when conditions were humid. 

On the cither hand, probably no oribatid migration occurred after the vegetation on plobJi) 
and 4 was burnt. Species present alter the lire were the same as those that were abundartWj? 
the fire. Tt"ns observation indicates, that the mites that were uncommon from August toO aie 
probably survived the fire and dispersed (see Oppiidae and Teetocepheus velatus in Figs 3«IU 

Passive long distance migration by wind into the plot without vegetation is likely beastf 
the flatness* of this part of the study area. This might account for the random occurrence ofsput 
(frequency" in samples about 1%). This is also a common phenomenon in fields (sec air 
occurrences of oribatids in Smri & Jungovd 1989. Seibert 1993, Hajmova 1997). Oribatkbwv 
perhaps transported by the wind from the reclaimed to the unreclaimed part, and the spcckiii 
were samp led at low frequencies were those that were unable to survive. 

ParthciKPgenetic reproduction facilitates rapid population growth and is one of the mainertri 
strategies fTor colonizing pioneer habitats (Smrz 1992b). Luxton (1981b) reported parthen«ff«i 
in Teetocepheus velaius and some species of the family Oppiidae. Another reproductive vatfi 
is a short development period. The development period of some Oppia species is relative!^ 
(from 14 to* 42 days), while Teetocepheus velatus develops in about 102 days (Luxton lWlhi 
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Seasonal fluctuations in abundance of some Oppia species and Tectocepheus velatus hove 
been reported in bccch woodland soil (Luxton 1981a), moss (Hartnigk-Kummcl 1984), and fields 
and boundaries (Seibert, 1993). Ceratozetes mediocris varies in meadows (Hubert 1996). Popula¬ 
tion dynamics differed in these biotopes, even between fields and the adjacent boundaries (Seib¬ 
ert 1993), so it is hard to distinguish the effect of temperature and fire. 



Fig. 4. Median abundance (N) rtf Oppiidac in plots Nr, 3 and 4, and diagram of abundance values •" samples. 
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Temperature could be the reason for the decrease in the population of Oppiidae in Juneanc fa) 
in plots Nr. 3 and 4 Similarly Beckmann (1988) observed a low abundance of Oppiidae spcritijn 
Tectocepheus velar us in summer. Teetoeepheus vefatus reached average abundance and agpep 
lion values in June and July. Another important factor was the burning of vegetation, which Cam 
(1986) regards os important in grasslands. The fire probably killed the majority of the mitcs.snx 
the substratum was rather compact and offered few opportunities to hide 

The growth of tin: oribatid population after the fire seemed to be correlated with the npuiaf 
plant ash. which served as a substratum for the growth of micTo-organisms. which are an mm. 
food source for oribatids (Hartenstein 1962, l.uxton 1972). The population growth of Oppiicae *$ 
more rapid than that Tectocepheus velaius. This may be related to the reproductive strategies ’ 
these species duration of development and parthenogenesis. 

Oribatid mites in pioneer habitats not only fluctuate in abundance in the course of a seamb.i 
also between samples taken simultaneously in one plot (Smri & Jungova 1989, Smr2 l992a,Seibr 
1993). This corresponds with the results obtained in this study. As both the substratum aid'* 
vegetation cover seemed homogeneous, the differences between the samples taken at to mat 
is puzzling. Smri & Jungova (1989) obtained similar results from arable soils. The individual -pas 
show different tendencies to aggregate (see I .uxton 1981c) anti probably species like TectocqHn 
velaius anti Oppiidae have different aggregation trends in various habitats, in Cue need by fei'.tci 
which are as yet unknown. Possible factors are assumed to be reproduction, distribution of organ; 
matter, microclimate etc. (Mitchell 1978; Luxton 1981 c). That is these results support Lhehy)x4- 
sis that every sample probably came from a specific microhabitat. Smri (1992) reported a Stroup 
tendency to aggregate during periods of low population density in microarthropods intisath; 
moss covered roofs. This reaction observed only in Ceratozetes mediocris. Tectocepheus n!. : * 
and Oppiidae seemed to behave conversely being more aggregated at population densities 

Although mites probably tried to colonise this substratum, they were not successful beau* 
of a lack of vegetation. Climatic factors like radiation and temperature fluctuate greatly msuauifl 
- with temperature reaching 70" C at the surface of the substratum lacking vegetation [Kc^ 
pers.com). The presence of grass or birch forest probably made the micro-climatic conditienSDB. 
tolerable for mites, as suggested by Beckmann (1988). So species, more tolerant to dry conciMu 
and high temperature, occur at low population densities an at increased densities in rhe plctjwto 
litter (grass and birch forest).The low mite densities in plots Nr. 6 (reed) and Nr. 7 (willow) ccuUs 
due to by flooding and poor quality litter, respectively. 

Beckmann (1988) and Koehler (1991) suggested that plant succession on reclaimed lardmoii 
fies the microclimate and so influences soil mites. This is supported by the results of thissndp 
addition, vegetation produces litter, which is a food source for oribatids (as review Seastect !*& 
There was a difference between the non-reclaimed area covered by birch or grass arvd '.he i- 
claimed area covered by grass and shrubs. 

It is hard to evaluate the effect that substratum toxicity might have any effect on the oribata 
Oribatids are extremely resistant to some heavy metals (Ludwig et al. 1991). It is likely thilde¬ 
populations arc probably more limited by precipitation and temperature than by toxic residues 1 ): 
the other hand, the differences in plant cover, which could reflect substratum toxicity, sucofj, 
influenced the mites. 
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Abstract Amara communis species aggregate consists of four species: A communis (Panzer, 1797), 

A. convenor Stephens, 1828. A. makohkii Roubal, 1923 and A. pul/mm Kuh. 1949 Rearing experiments 
proved breeding type without larval dormancy in all lour species examined. A convexlor, A. makohkii and 
A. puipani reproduced from mid-spring, A. communis in late spring and in summer. The mean developmental 
time ftorn the I” larval instar to the adult stage lasted in the laboratory conditions (2l‘C. natural daylight) 
40.5 days :n A. makoiskil, 37.0 days in A. convenor. 36.5 days in A. pulparu. and 33.5 days in A. communis. 
There were no significant differences among the species in the developmental rate of the 3 - larval instar. 
However, the total preimaginal development and the developmental tale in the I*. 2“- larval instant and the 
pupa was significantly fastei in A. communis than in the other species. The 1“ and the 2* larval instars and 
the pupal stage lasted in all species nearly the same time, the 3* larval instar lasted almost twice as long 
than the others All species were able to survive on pure insect diet (pieces of Tenehrio molitor larvae) to 
adult stage. The overall survivorship from the I* larval ms tar to adult emergence was more or equal to 60%, and 
there were no significant differences in survivorship of individual species. Adaptive significance of these 
life-history trails is discussed. 

Life-history, Coleoptera, Carabidac, Amara communis, A. convexior, A. makohkii. A puipani 

INTRODUCTION 

Carabids (Coleoptera: Carabidae) are an important part of the epigcic fauna with unique morphol¬ 
ogy and various ecophysiological adaptations to this environment (Thiele 1 977, Ldvei & Sunder¬ 
land 1996). The species from the genus Amara Bonelli, 1810 arc a distinct group of species that 
play important role in natural and particularly agricultural ecosystems (Kokta 1988, Bracht Jor¬ 
gensen & Toft 199? ? Honfk & Jarosik 2000). However, experimentally founded data on their survi¬ 
vorship, timing of reproduction, and the length of postembryonal development arc rare. 

felly ( 1975) presents results of the laboratory and field studies on the reproduction biology of 
the heterogeneous sub gen era complex Celia Zimmermann, 1832. Amara ingenua (Dtiftschmid, 
1812), /I. municipaiis (Duftachmid, 1812) and A. cursilans Zimmermann, 1832 reproduce without 
larval dormancy from autumn to spring and possess only two larval instars. A. bijruns ((jyllcnhal, 
1810) and A. praelermissa (Sahlherg, 1 827) lay eggs in late summer and in autumn and have larval 
dormancy in their reproduction cycle. A. in/ima (Duftachmid, 1812), living in heaths, has a similar 
reproduction cycle and the same breeding type as A. ingenua, A. municipaiis and A cursilans, but 
possesses three larval instars; field data on the annual cycle of this species in Denmark gives 
Schjotz-Christensen ( 1 965). A. ( Paracelia) quenseli quenseli (Schonhen, 1806), living in the alpine 
zone of mountains, has larval dormancy in its life cycle (Bliy 1975) and develops at least two years 
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(Dc Zunki 1979). A {Amarotelia) erratica (DufLschmkl, IK12). inhabiting also ihc unshaded moun¬ 
tain biotopes, develops without larval dormancy, but a part of larvae which hatched from eggs hul 
in late summer overwinter in the natural conditions of high mountains {Bil£ 1071). 

Hiirka& Duchac (1980a, b) provide both laboratory and field data on five species of the subge- 
nus Hradytus Stephens. 1828' A. Hi.) apricaria (Paykull, 1790). A (fi) consular is (Diiflsehmiil. 
1812). A. [B. i/uhcj (O F Miiller, 1776), A. (B.) majusculu (Chaudoir, 3 850). A . (6.1 crenaia Deiean. 
1828 and three species of the subgenus C urtonotus Stephens, )%2B:A. it.) auhai (Vanzzr. 179’). 
A. (C.) convexiusada (Mars ham. 1 802) anti A. (C.) gebleri Dcjcan, 1851 'Five members of both 
subgenera have a breeding type with larval dormancy in the annual reproduction cycle. The lanai 
development is therefore long (in one male of A majuscula , reared in 1990, the development from 
live egg stage to the adult stage at die mean temperature 9.6 °C, min. 2.5 5 C, max. 20 n C. lasted 178 daw) 
and the species overwinter in both larval and adult stages (parental and grand parental). Corre¬ 
sponding data based on field and laboratory studies on development of A. apricaria , A. consuls- 
ris and A. convcxiuscuiu in northern Kazakhstan are given by Lachmanov & Kotomenko (I974i. 

This study presents new data on reproduction cycle, developmental length and survivorship 
on meat diet of Amara (A .) < ommunis species aggregate from the nominotypieal subgenus Amaru. 
So fut. data from the rearing experiments are given for A. ( A .) eurynota (Panzer, 3 797) (Bi)y 1972), 
A. (A.) similata (Gyllenhal, 18 L0) (Lachmanov & Kotomenko 1974, Dracht Jorgensen & Toft 1997], 
A. (A.)famefica Zimmcrmann, 1842, A. (A.)litlorea C.G. Thomson, 1857 and A. (4. ) proximo Pul- 
zeys, 1866 (Hiirka 1998) only. All the studied species develop without larval dormancy. The spe¬ 
cies aggregate stucied consists of four species: A. (A.) communis l Panzer. 1797), A. {A.)convexfar 
Stephens, ~\ 828. A. {.4.) makolskii Roubal, 1923 and A. (A.)pulpani Kult. 1949. The diagnosis of lbs 
species aggregate, in botli the larval and adult stages, and the differentiation of the members of the 
aggregate, including eggs ami larvae, are given by Hurka & RCifiCkova (1999). 

MATERIAL AND METHODS 

fcxperuiKinis slartud wilL adultf cmight in tlie lickl (*«•* Appendix). The sex of The individuals w3s determined, m: 
both adult, mid larvae were raised at 21 + 1 C C and under natural photopenod (59® 06‘ N 14“ 16'fcr). following* 
Technique described by Iluika (1596). Adults were fed by the mixed diet of oat Hakes and pieces of Tenebr.a 
molilar larvae; larvae by piece? of T molitor only. The onset of reproduction (i:ulicated by laying eggs), the lew? 
of preiniaginul di-vclopimml of eticll stage and survivorship were monitored in 24h interval 

Survivorship and developments) lengths of individual species were compared lor individual larval mslars (1*~ 
1-3), pupal stage, and the whole preimaginal development (excluding eggs, i. e. larva I - pupa) by cnc-»v> 
analyses of variance. Survivorship was examined with the survival from the initial cohort of newly emerged 1* 
inslar larvae uleadi species described by ihe Weibull function (Cox & Oakes 198-1, Himfk el al I95«i 
Homogeneity of variance of developmental rates uinong species was checked by Burden’* lest, ar.d the diff^ 
enccs in developmental rates tested by LSD tests (Sokal & Rohlf 1981). The adequacy of all fitted statistics 
diecked bv plotting standardised residuals against fitted values, and by the normal probability plots of the fine; 

vulurt (Crawley 1993). 


RESULTS 

Development 

All juvenile slages of the members of this species aggregate developed on ihe meat diet fast and 
without larval dormancy. The mean total preimagmal developmental lime (excluding eggs) lastedm 
the laboratory conditions from 40.5 days in Amaru makolskii, through 37.0 days in A. convener 
and 36.5 days in A. pulpuni , to 33.5 days in A. communis (big. I). The species spent about 20%of 
Ihe total prcimaginal development in the 1 M , 2 "* larval instar and in pupa, and Ihc development 
lasted in each of these stages nearly the same time. The 3 rd larval mstar, however, lasted in all ihe 



Larva 1 



Pupa 



Q A. pulpjiu A. m«kol*lai A comVXior A. tCmtnUGlS 


Preimaginal development 



Pig. ! Dei'ClcipmeWai length (— staiulan d error) in days of tour species <ji Amaru i A j conmum<, species Af.ercgaic 
on mar diet (pieces of ietreMo moUsor larvae). Figures :n the bars indicate number of individual* of each species, 
the horizontal lines on lj>c top of the bars show groups of species nor significantly different by least significant 
differences (LSD). 
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species almost twice as long rhan the Oliver stages. The species with the shortest total preimaginai 
time, A. communis, developed significantly faster than tile other species in all stages where tin 
differences in developmental rate appeared significant: in the T’ mstar (F = 5.23; df - 3. 77:p= 
0.002). 2' -1 instar(F = 5.41, df 3.62;p - 0.002),pupa(F = 3 0.09; df- 3,22; p-0.0002),andthedric 
preimaginal development (F = 5.58; df “ 3, 22; p 0.005). Interestingly, the developmental rate 
among species did not differ in the 3 ,,J larval instar that lasted the longest time (F = 0.83; df =“>,25: 
p = 0.49). Tlie differences in developmental sate among Species were most striking in the jtj;. 
stage. 

The development of the I' 1 larval inslar of A. communis was significantly (t = 2.88; df-<f;p 
0.U06) shorter Ilian that of A. makolskii , and the development of the 2" a malax of A. commune's* 
significantly shorter than that of A .pulpani (t = 2.50; df- 43; p = 0 02) and A convcxior (t -2.35; 
df 27; p = 0.03). Tlic pupal development of A. communis (t - 3.43; df = 19; p = 0.003) mjU 
convexior (t - 2.52; df - 14, p - 0.02) was significantly shorter than A. pulpani, and/l. conmae 
alsodevcloped significantly (t = 2.74; df= 8, p = 0.03) faster than A. makolskii The total preimaj- 
mal developmental time of.4. communis was significantly (t - 2 . 81 ; df- 19; p- 0.03) shorter toil 
that of A pulpani (Fig. I). 

The reproduction of A. makolskii, A. pulpani and A. convenor started approximately ir.tic 
same time, from about mid-spring. However, die onset of reproduction of the species vditke 
fastest development, A communis, was shifted to late spring and the summer 

Survivorship 

The larvae fed oil the pure insect diet were able to survive to adult stage (Fig. 2). The cv-tai 
survivorship from the I * larval instar to adult emergence was more or equal to 60%, and the higfceM 
mortality appeared between the 2'“' and 3 ra larval instar. All larvae that survived to the 3 rt ’iffa 
except an individual of Arnara makolskii successfully pupated and emerged as adults (fig. 2). 
There were no significant differences in survivorship of individual species (X ? = 0.93. df - .3, p -0.821 


DISCUSSION 

Th sAmara communis species aggregate include two rather recently described species, A. aab- 
skii and A. pulpani. Both Kult (1949) and Burakowski (1957, 1967) (describing A. makoktie 
A. pseudrjcommunis Burakowski, 1957) mentioned m descriptions of their new species the sptcinc 
ecological requirements of the newly described taxa. Kult emphasized the occurrence of A. pulp* 
m on dry heath soils, mostly in hills. Burakowski gives the birch mixed forests on the sand>»k 
as the habitat of A. makolskii. The other two species arc more eurotypic, A. convcxior rsita 
xerophilous, A. communis rathei hygrophilous. 

Based on our results, the reproduction of A. makolskii, A. pulpani and A. convcxior takes plxe 
ill conditions of central Europe from about mid-spring, A. communis reproduces in laic spnngfird 
in the summer. Also Greenslade (1965) gave the peak occurrence of trapped A. communis aMs 
from the Silwood Park. Berkshire. England, consistently with our results, in late May anctf) 
June;ten«ral adulls of die new generation were active in September. On the other har.d.acarJim; 
to the field studies in the Kampinoska Forest near Warsaw', Burakowski (1967) mentionce til? 
copulation and opposition of A. makolskii from July to autumn, contrary to our results. The larvae 
collected from July to November, pupae from August to November, and freshly emerged, tencrel 
adults from August to December; rhe adults overwintered. Burakowski (1967) postulates p .nc 
logical correlation ofsexual activity of this species with the ripening and falling of birch seals in 
the late summer. According to this author, the seeds represent an important, supplementary fo e Ik 
the adults, necessary in obtaining sexual maturity, mating and opposition. Burakowski (19S7)is 
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certainly right in connecting A makotskii with birch trees, since the occurrence of A makotsku i 
really associated with the birch mixed forests. Nevertheless, the birch seeds can be eaten by adult 
of die newly emerged generation already in the period of dormancy of gonads before overwinter 
mg. and naturally also after hibernation in the period of activation of gonads, from the soil sect 
bank. The phonological correlation of A. makolskii reproduction with the falling of birch seeds ii 
the late summer is therefore not probable and not necessary. In our laboratory stocks, the female* 
found ill their natural habitat in mid-April have laid eggs from Jale April to mid May. 

All juvenile stages of tin; members of the A. communis species aggregate developed fast and. a< 
in other members of the nominotypical subgenus Amara so far studied, without dormancy. Conse¬ 
quently. all species of this species aggregate belong to the breeding type without larval dormancy 
ir. their annual cycle. All areunivoltine in conditions of northern and central Europe, with only on< 
generation in the year The mean developmental time from the I ' 1 larval instar to the adult stag* 
lasted in rhe laboratory' conditions (2 l°C, natural daylight) from 40.5 in A. makolskii to 33 5 day 
in A communis , and the latter species developed significantly faster than the other in all stage 
where the differences in developmental rate among individual species appeared significant. 

r l he T 1 and the 2" d larval instars and the pupal stage lasted in all species of the aggregate neari) 
the same time, the 3 ,J larval instar, however, developed almost twice as long than the other stages 
Moreover, developmental rates among species differed in all the stages except the 3* instar, an* 
these differences were most striking in the pupal stage. This development pattern suggests spe 
cies-specific selection on developmental rates in all the stages except the 3' 1 ' instar. In the 3™ instar 
the results rather suggest a developmental flexibility related to environmental conditions, withou 
species-specific constraints on developmental rate. The 3" 1 instar is the largest, long-lasting and 
most voracious stage. As a consequence, the 3 rd instar determine, in a great extent, the final size or 
adult. As the adult size is closely correlated to fitness (Hondk 1993), there seems be an adaptive 
response in the length of the 3' d instar to environmental conditions that might enable to optimise 
the adult size. If so, the same developmental length of all species in the 3 ,d instar may be a conse¬ 
quence of excessive supply of uniform food in uniform laboratory conditions. On the other hand, 
the most striking differences in developmental rates among species in pupal stage might suggest 



-♦-A. communis (12) 
A convenor (4) 
-'•“A. pulpani (14) 
-*-A. makolskn (5> 


Fig. 2 Proportion (*,n) of survivorship on meal diet (pieces of Tenehrio moiitor larvae) of four species of Amara 
[A.) communis species aggregme Figures in legend are iniijal cohort sizes of newly emerged 1° instar larvae of oaoh 
spec ies. 
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strong species-specific constraints on developmental rates m immobile stage, that might be setad 
under weaker influence of environmental conditions than in larval stages searching foi Ibid 
Larvae were fed on insect diet (pieces of Tenebrio mofitor larvae), and all four species vc-eirk 
to survive on the pure insect diet to the adult stage. Mortality was rather low and did nc.dift:- 
among species. Larvae of the genus Amara are traditionally considered as insectivorous iE<u- 
kowsld 1967. Luff 1993), occasionally biting roots (Burmeister 1939), and in laboratory stock k 
usually kept on meal diet (Bily 1971,1972,1975, Hurka&Ducbut 1980a. b. Desender el a). 1*0 
Desender 198k, lltirka 1998). Phytopbagy was firs: suggested by Thompson (1979) and Hum 
(19R8) that reared some species on oak flakes. Bracht Jorgensen & Toft (1997) made e sperm 
with larvae of/1, si mi lata on various food. Surprisingly, The lowest mortality was found i»«i 
of Capselfa bursa-pastor Is. and larvae of this species were unable to finish preimaginal clevtip 
nienl on insect diet. Recent results (Saska & Jarosik in prep.) suggest that larvae of ttegwa 
Amaru can be distinguished into groups of giamvorous. omnivorous, and insectivorous spse. 
The A communis species aggregate seems to belong to the insectivorous species. 
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APPENDIX 

The origin of reared adults 

Amara communis - Slovakia or., Latonca River, B61 (code of mapping square 7596, for details see (Pruncr & 
Mika, 1996)). flood debries. II iv. 1987, J. RMifka & A. Ruiiekovi leu., Bohemia bor. or . Vrchlabi (5359), 20. 
iv 1997. p Saska leg.. A convexiur Bohemia cenlr., Nove Mlynv pr. Vlasun (6255), Bohemia centr, Praha- 
Haje (5952), 16. iv. 1986. J. Ru2icku leg.. Bohemia centr., Praha-lj^ja. Huvmutui (5S 52). 23. rv. 1993. Bohemia 
centr.. Pralia-dimke (5852), 27. iv. 1996, 19. iv. 1997. K. Hurka leg; A. makotskii - Bohemia occ., peat bog Soos 
(5849), 14. iv. 1987, J. Hejkal leg.; A. pulpani - Bohemia occ., Krasiice. Tisovec (5641), heath. 2. iv. 1987, |<). 
iv. 1990, J Hejkal leg.. Bohemia occ., Kraslice, Sibrnicni vrch (5641), heath, 16 v. 1989, 2.3 is. 1995, J. Hejkal 
^g. 
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HOOK REVIEW 

WHELAN :L I he Ecology of Fire. Cambridge University Press, Cambridge, 1995. xi146 pp. Price noltaM 

! shall first let the author speak lor himself about the centra! questions raised in his monograph. “Wildfires^ 
many animal*, but are populations of animals affected? How do animals survive (he passage of fire? Do frcQJtl 
fires cause changes in plant community composition? Wby do some tree species survive and nflier «lie in aftt! 
How important is long-distance seed dispersal in vegetation iccovery after fire? Hew docs fire affccl pl>» 
herbivore interactions and predator-prey interactions? What are the effects ol frequently applied, out of i®' 1 
fires for land management?” Many more such basic problems arc covered in eight richly illustrated, clearly waff 
chapters, each outlining not only the present knowledge, but equally stressing rhe outstanding questions 
The phenomenon of wildfire is usually seen as something moiginal ad Imc locally catastrophic, and geneiiK 
of lillle significance. Quite different are die views of ecology students working in those parts of the world *fc* 
extensive lire* occur regularly and with stochastic periodicity. They appreciate the selective force otto* 
phenomenon, as well as the problem of explaining adaptive survival strategics and reproductive adjustmentd 
individuals, species (particularly Ibove of woody plants) and ecosystems to the fire 

The author treats the subject comprehensively, lucidly, and from the view of shon-tertn effects and 
lions. He refrains from treating it speculatively on a geological time scale, feeling that wc do not have a suffc* 
amount of accuraic data on short-term effects and strategies. To me this attitude seems a little unfortunate. i«r 
1 believe a proximate explanation must be Irnked with a historical perspective. It should take into account »■* 
extensive fires occurring dunng major biotic catastrophes, and providing probably background for majorat^* 
(ions as well as for fire affected speciations. However, everybody interested in the effects of fire on pint' 
animals and ecosystems as seen in the ecological time perspective will find here not only a large number of data- 
hypotheses and questions concerning this phenomenon, but also an appealing incentive for ils further study. Hr 
reared may be surprised to learn the present monograph is on of 19 on ecological fire effects which have lest 
published since 1982. 

The book is warmly recommended to everybody interested in the only seemingly ■■exotic" phenomenon / 
extensive wildfires The reader will Icam. ai least, these fires result not only in mass deaths of indiviiul 
Organisms, but also provide new life opportunities, ar.d are necessary' for the survival and reproduction of(M* 
species and ecosystems. 

/W $>» 
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Abstract. The Cheek-list ol 237 species of molluscs known so far from the Czech Republic is presented 
and the proportions of their ecological and zoogcographical groups arc given. The status of threat is given 
for e\eiy species (Red List). 

Distribution, Cbeck-list, Red List, Mollusca, Czech Republic 

INTRODUCTION 

The research on molluscs has an almost 150 year old tradition in the Czech Lands. A first attempt 
to give an overview of molluscs in Bohemia was made by Schobl (I860). This work was soon 
overridden by the detailed work of Slavik (1868). This initiated a more intensive interest in molhiscs 
in Bohemia, which resulted in the renowmed monograph of UliCnJ'f 1892-1895). Data covering llte 
following 50 years were summarized by Lozck (1948). One year lutei. Lozck. (1949) covered the 
entire territory of (then) Czechoslovakia. The latest monograph dealing with all recent molluscs of 
Czechoslovakia was published by I-o/.ek (1956) as well A more receni comprehensive work on 
molhiscs covered only fresh-water species within the Czech Republic (Beran 1998). 

The last complete list of the Czech Republic's molluscs was written 37 years ago (I otek 1964) 
and was included in his work on Quaternary molluscs of Czechoslovakia. Naturally, our knowledge 
on the mollusc fauna of the Czech Republic has expanded since then. An up-to-date species list is 
badly needed. Many species not recorded formerly from the Czech Republic have been found 
within the last four decades. These aie particularly species with an restricted range; either occur- 
ing in a few scattered and isolated sites or recorded in few localities close to the country's borders. 
A second group of species that has been getting more important over the last decade is non-native 
species spreading due to human activities. Another reason for new species to be listed is the 
advance made in taxonomy on various levels. Taking into account the practical usage of this 
invertebrate taxon of high indicator value in conservation we have complemented the inventory 
by an up-dated Red List. 
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SURVEY Ol SPECIES 


Clas#: 

Gastropoda 




Subclass; 

Prosobianchia 




Superorder: 

Archaeogasiropoda 




Order: 

Ncrilimorpha 




Superfamily 

Nciiroidea 




Family 

Neiitiilae 





Theodoxus Montfoit. I« 10 





danuhialts (C. Pfeiffer, 1828) 


M 



fhniiuthfi (Linnaeus. 1758) 

B 


IK 

Superorder 

C aenogastropoca 




Order 

Archiiacnioglnssa 




Supeifuniily: 

Ampullaiioidea 




Family: 

Viviparidai 





VMparus Mom fort, 1810 





(Bourguigliat. 1862) 


M 

Hi 


contectus (Millel, 1 8 1 i) 

- V. vwipanr, (Linnaeus, 3758) 

B 

M 

h: 


vhipatus (Linnaeus, 1758) 

= V. fascisms (0. F. M iller. I7?4) 

B 


nr 

Order 

Neolaenioglossa 




Super-family 

Tlissooidea 




Family 

Hydrobiidae 




Subfamily: 

Polamopyrginae 





Potamopyrgus Slinxpson. 1865 





amipadarum (Gray. 1843) 211,1 
= P. yd/ulinW (F,. A Smith. 1889) 

B 

M 

HI 

Subfamily: 

Horaliinae 





AlzonUUa Giusti e*. Bodoru 1984 





slovenica (Lozek et Bilek, 1964)“' 

" Bclgrundiel.'a slovenica komenskyl Hudec, 1972 111 


M 

P 

Subfamily: 

Aninicolinac 





Bythinella Moquin-Tandon. 1856 





ausi/iaca (von Frauenfeld. 1857) agg 

B(VU) 

M(NT) 

HI 

Subfamily: 

Lithoglypbinae 





i.ithoglyphus Hartmann. 1821 





natieoide r (C. Pfeiffer. 1828) 


M 

9 

Family: 

3ilhymidac 





Bilhynia Leach. 1818 





teach: i (Sheppard, 1823) M ‘ 


M 

a 


irrtacuteia (Linnaeus, 1758) 

B 

M 

if 

Superfamily 

Aciculoidea 




Family 

Ackuhdae 





Acicyla Hartmann. 1821 

parcfhneata (Clessin. 1911) 

Platylu Moquin-Tandon, 1856 


M 

•i 


pollia (Hartmann, 1840) 

B 

M 

*) 


Supcrordcr: Heierosrropha 
Order: Ectcbranchia 

Superfamily. Valvatoidca 
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Family: Valvalidae 

Valvaia O K Muller, 1774 
cristate O. F. Muller, 1774 

D(LC) 

M(NT> 

LC 

macrostoma Morch, 1864''"' 

B 


CR 

= Y. pukhiUa auci. nee Sluder. 1820 
pixlnalls (0. F. Muller. 1774) 

ft 

M 

NT 

Subclass: Pul man am 

Superrrder: BaBodliraloptiora 

Order Hjgrophila 

Super family: Acroloxoidea 

Family Acroloxidae 

Acroloxus Beck. 1838 

tec.usais (Linnaeus, 1758) 

B 

M 

Lr 

Superfamily: Lymnacoidea 

Family: Lynmacidae 

Gulha Schrark, 1803 

(mruatula (0. F Muller, 1774) 

B 

M 

LC 

Stagnkofa Jeffreys, 1830 
coma (Gmelin, 1791) 

B 

M 

LC 

- Lymnae.a palustris (O. F. Muller, 1774) pari *> 
fuse** (C Pfeiffer. 1821)'" 

B 


NE 

occulta (Jackiewicz, 1959) " 

13 


CR 

tunicate (Held. 1836) 

13 

M 

LC 

- Lymnaea palustris (0. F. MQIIer, 1774) part. J> 
Jtaf/a: Monrfort. IRIO 

ampte (Hartmann, 1821)'° 

B(NT) 

M(liN) 

VU 

OT/r/ir.torfa (Linnaeus. 1758) 

B 

M 

LC 

ovata (Drapamaud, 1805)“ 

B 

M 

LC 

pertgra (0 f. Muller, 1774) 

B 

M 

LC 

Myxas J. Sowcrby, 1882 

glutinosa (O. F. MQIIer. 1774) 

B 


EX 

Lymnaea Lamarck, 1799 
stagnaiis (Linnaeus. 1758) 

B 

M 

LC 

Superfamily: Physoidca 

Family: Physidae 

Aplexa Fleming, 1820 

hypnorum (Linnaeus, 1758) 

B(NT) 

M(VU) 

vu 

Physa Drapamaud, 1801 

fontinolte (Linnaeus. 1758) 

13 

M 

NT 

Physel/a Haldcmann, 1843 
acute (Drapamaud. 1805) 

B 

M 

LC 

Superfamily: Planoitoidea 

Family: Planorbid3e 

Planorbis O. F. Muller. 1774 
cartnatus O. F Muller. 1774 

B 

M 

EN 

. planorbis (Linnaeus, 1758) 

B 

M 

LC 

Anisia Snider. 1820 

leucostoma (Millet, 1813) 

B 

M 

NT 

scptemgyraius (Rossmissler. 1835) 111 


M 

CR 

spirorbis (Linnaeus, 1758) 

B 

M 

VU 

win (Linnaeus. 1758) 

B 

M 

LC 

vorticuius (Troschcl, 1834) 

B 

M 

CR 

Bathyomphalus Charpenlier, 1837 
contortus (Linnaeus, 1758) 

B 

M 

LC 
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Ciyraulut Charpentiei. IS.'7 
atrvnrrv' (A FerussaC, 1807) 

B(tNj 

M(CR) 

ES 

a/bus (D. F Muller. 1774) 

B 

M 

LC 

crisis (Linnaeus, 1758) 

13 

M 

1C 

.'arm (Alder. J838) 

B(KT) 

M(VL') 

m 

panns (Say. 1817) *»"» 

B 

M 

SI 

ro&smaeabrt (Auerswald, 1852) 471 


M 

IF. 

Hippeutis Oiarpenticr, 1837 
ccmplananti (Linnaeus, 1758) 

B 

M 

LC 

Seymenrina Fleming, 1818 
nhidu <0. F K1 Oiler, 1774) 

B 

Rl 

M 

Plaavrburiu \ Fioriep. 1 806 
corneas (Linnaeus. 1758) 

B 

M 

LC 

Menem* II. & A. Adams. 1855 
diiaialus (Gould, IMl)' 11 ’* 

B 


NE 

Ancyluw 0 F Muller, 1774 
fluvial ills U. f Muller. 1774 

B 

M 

1C 

ferrksia Walker. 1903 

cteahiiMa (Jickeli. I882)» J "«* 

B 

M 

NF 

- F wautien (Mirolli. I960) 

Supcrorder: ElljHllraonata 

Oalcr AefopJirJa 

Supeifaiuily: Kllubnridca 

Family: Carychudac 

Carychium 0. F Muller, 1774 
minimum 0 F. Muller, 1 774 

B 

Rf 

Li 

IriJenimym (Risso. 1826 ) 

B 

M 

LC 

Order: Slylomrralciphora 

Suborder Oriliurelhru 

Superfamily: Cochlieypoidea 

Family: Cachlicopidae 

Cochiicopa A. FcrusMC. 1821 
luhnca (0 F Muller. 1774) 

B 

Rl 

LC 

iubriceite (Roismasslcr, 1835) 

B 

M 

LC 

nheits (M. von Callcnstcin, 1848)*" 

B 

M 

<a 

rq>entina Hudcc, I960'*' 

B 

M 

“IE 

Superfsmcly: Pupldoidca 

Family: Oreulidas 

Qrcula Held, 1838 

dolium (Diaparnaud. 1801 ) 


M 

VJ 

Sphyradium C harpcmicr. 1837 
doliolmn (Bruguicrc, 1792) 

B 

M 

XT 

Family: Chondnnidac 

Gran aria Held 1838 

frumen turn (Drapanaud. 1801) 

B 

Rl 

Hr 

Chondrina Reiclienbaeh, 1828 
avtnacta fbruguidre, 1792) 

B 


W 

ciienia (Westerlund, 1883) 


M 

VJ 

Family: PupiHidae 

Pupilla Fleming, 1828 

alpivofe (Charpemiw. 1837) itU > 

B 

Rl 

ct 

muscorum (Linnaeus, 1758) 

H 

M 


sierrH (Voilh. 1840) 

B 

M 

VB 

Iripiicata (Studcr, 1820) 

B 

M 

ve 

- F bigranala aucl nee (Rossm&ssler, 1839) 
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P»r»ily: 

Pyramidulidac 





Pyramidula Fittingcr, 1 M3 





pusilh (Vallot, ISO I) 5 * 1 
= P. mpeAlris (Drapamaud. 1801) purl. 

B(fcN) 

MlVU) 

VI ; 

tinily: 

>*fanuly: 

Vallnniidae 

YaHoniinae 




I'a/Lwia Rib*), HUG 





cosraiti (O. F MuJkir. 1 774) 

0 

M 

LC 


enmarsiT (Gscdler. 1856) 

B 

M 

EN 


excmirira Slcrki. 1393 

B 

M 

NE 


pukhclla (0. F. Muller. ! 774) 

B 

M 

LC 

i* family 

Acanthinulinac 




Aeatukinula Beck, 1847 





aculeate (0 F. Muller, |7?4) 

B 

M 

NT 

tolly: 

Veniginidac 




^family: 

Truncaielliniiue 





Columella Westerlund, 1878 





mptro Walden, 1966 

B 


LC 


edentulo (Drapamaud. 1805) 

Trunca/eH'ma Lowe, 1852 

B 

M 

LC 


cloustrate (Cnedler. 1856) 

B(CN) 

M(VU) 

EN 


rosfuiate (Nilsson. 1823) 


M 

CR 


cyiindrlca (A. Fcrussac. 1807) 

B 

M 

LC 

Sufamily: 

Vcrtiguiin&e 





Vertigo 0 f. Muller. 1774 





alfivstrts Alder. 1838 

B 

M 

vu 


orgusrior Jeffreys. J 830 

FI 

M 

VU 


antlvertlgo (Drapamaud, 1301) 

R 

M 

VU 


geyeri Lirdholm, 1925 4,1 

H 


CR 


mouhnsiaoa (Dupuy, 1849)”* 

B 

M 

CR 


pusiita 0. F. Mtilier, 1774 

B 

M 

NT 


pygmaea (IJraparnaud, 1801) 

B 

M 

NT 


romebyensls (Wesferlund, 1871) ' J| 

B 


CR 


Subsirleia (Jeffreys. 1833) 

B 

M 

NT 

Sipcrfamily: 

Buliminuidea 




Ftnily: 

Bulimitiidae 





Chon dm la Beck, 183? 

tridens (O. F Mlillcr. 1774) 

Ena Turtor, 1831 

B 

M 

VU 


montana (Draparnaud. 1801 ) 

Merdigera Held, 1838 

B 

M 

NT 


obsruro (O. F. Muller, 1774) 

Zebrlna Held. 1838 

B 

M 

LC 


delrila (0. F. Miiller. 1774) 

B(EN) 

M(CR) 

EN 

Sfcordcr: 

Sigmureihra 




fkycrfamily: 

Clausifioidea 




fmily: 

Clausiliidac 




iiMamily: 

Alopiinac 





Cochlodina A Ferussac, 1821 





ceroia opa^iensis Brabencc cl Macha, I960 "• *' 


M 

EN 


commutate (Rossmassler. 1836) 

B(VU) 

M(EN) 

VU 


- C. coslata (C. Pfeiffer. 1828) 
dubiosa corconfica BTabenec, I96 7 

B 


F.N 


laminate (Montagu. 1803) 

B 

M 

LC 


orthostorna (Menke, 1828) 

B(VU) 

M(NT) 

VU 
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/tala 0 Boeuper, 18’? 

D/mifc »Rfissm^\lc7. 1836) 

IMVU) 

M(BN) 


Subfamily: flauailiinae 

Ruthe/tUa l.indhulm, 1924 

Jiingruna (Rossniasslcr. 1 S3 ti l 

B 

M 

VI 

rseudofusulus 11 Nordsicck. 197? 

various (C. Pfeiffer. IS2S> 

ntCR) 

M(EX?) 

a 

Mu, rvgastru Hartmann. J£4I 
badia (C. Pfeiffer. 1828) 

B(bN) 

M(CK) 

EX 

= Iphigtna muida had,a (Kcssmasslcr, 1836) 
lale&tftota {A. Schmidt. 185?) 


M 

o. 

- Xf borealis (O. Hoeligcr, IS"»8> *** 
pthatuia (Druparnaud. 1801 j 

B 

M 

IT 

v.imida (Rossmisslcr, 1836) 

B(bN) 

M(VU) 

111 

ventriCOSa IDrapamaud. 1 Wit) 

Ti 

M 

« 

ClaunUia Drapamaud, ISO' 
btdentuta (Slrum. 1765) 

B 


flf 

c/uciata (Studcr. IS2J> 

1) 

M 

VI 

duhia DrapamaUd, 1805 

n 

\\ 

u 

fianula Ferussac, P8G? 

B 

M 

NT 

- C. rugvsa panula Ferussac. ISO? 4,1 
pumlla C. Pfeiffer, 1828 

B 

M 

If 

Subfamily: Bakinae 

l.aeiniaria llaitmann, 1844 
plicate (Dniparnuud, 181 ) 1 ) 

B 

M 

nr 

/Hindu H. & A. Adana, 1855 
biplicara (Montagu. ISO?) 

B 

M 

if 

Balsa Gray, 1 824 

perversa (l.ituieeus, i?58) 

B 

M 

VI! 

Ifenfe P. Hesse, 1916 
gulo (b. A Biel?, 1859) 


M 

ff 

ranujevici maravica (BrabCnec, 1952) 


M 

IN 

turgiju (Rnssina'sler. 1836) 

B(EN) 

M(Vll) 

111 

Bulgaria, 0. BoeKger. 187? 
carta (Held, 1836J 

B 

M 

EH 

niUdnsa (Hlicny. 1893) 

B 


W 

Superfamily: Sucnncoidca 

Family: SuCCineidae 

Suciutell* Mahilfc, 1871 

cblongtt 'Urapaii'.aud. 1801 ) 

B 

M 

1C 

Succinct Jraparraud. ISO? 
putrit (Lirtnacus, 1758) 

B 

M 

LC 

Oxyloma Weslerlui'd, 1885 
deg am (Risso, 1826) 

B 

M 

NT 

= tote cine*] pieifferi Rossmaasltr, 1835 
= .5 Junker! 1 Pfeiffer, 1865 

Supcrfamily: Acbatinoidea 

Family: FertiS&aciidae 

Cecilioh/cs A Ferussac, 1814 
adculo iO. F. Muller. 1774) 

B 

M 

1C 

Super fnmily Pjnctoidea 

Family: Puncfiduc 

Subfamily: Puuctinac 

Puuctum Morse, 1864 

pygmueurn (DcupamauiJ. 1801) 

B 

M 

If 
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Subfamily: 

Helicodiscinac 





Hebeiodiscus H. B. Baker, 1929 





bumfs (Baker, I929) ! >*» 

- Hcltcodiscus singlevan us (Pilsbry. 1R90) 

B 


NE 

Family: 

Discidac 




Discus Fitzinger. 1833 





l>e*specrivus (M. von Mflhlfcld, 1816) 

B 

M 

vu 


/otundoius (0. F. MMer. 1774) 

B 

M 

LC 


ruderalus (A. Ferussac, 1821) 

H 

M 

NT 

Superfamily: 

Family 

Villinoidea 

Gisl:udr>nli<lae 




ZvniloiJes Lehmann, 1862 





nitidus (U. F Muller. 1774) 

It 

M 

LC 

Family: 

Cuconulidaa 





t'ucoHulus Keinhardl. 1833 





aidcri (Gray. 1840) 

B 

M 

VII 


/uhus (0. F. Muller. 1774) 

B 

M 

LC 

Family: 

Vitnmdac 





Vlirina Draparnaud, 1801 

pellucida (0. F Muller, 1774) 

Eucobrnia H. B Baker. 1929 

B 

M 

LC 


dlaphuna (Draparnaud, 1805) 

B(1C) 

M(NI) 

LC 


nivalis (Dumont et Mortillet. 1854) 

Semi Umax Agassiz, 1845 

B(FM) 

M(VU) 

EN 


kntulne (Westerlund. 1883) 

B 

M 

VII 


semilimax {). Ftrussac, 1802) 

n 

M 

LC 

Family: 

Zonitidae 




Subfamily: 

Viireioae 





Yhrea F'itzingcr, 1833 





Con'racta (Westcrlund, 1871) 

B 

M 

LC 


crystallina (O F Muller, 1774) 

B 

M 

LC 


iluipht/nu (Sluder, 1820) 

B 

M 

NT 


subrimata (Reinhardt, 1871) 

B 

M 

VII 


Iransxylvanica (Clessin, 1877) 

BCCRj 

M(fcN) 

EN 

Subfamily: 

Zonitinae 





Argdpis Fitzir.gcr. 1833 

verncillus (Lamarck, 1822) 

Aegopinella Lindholm. 1927 

B 

M 

VC 


epipadosUma (Fagot. 1879)-’' 


M 

NT 


minor (Stabile. 1864) 

B 

M 

LC 


niiens (Michaud, 1831) 

ft 

M 

LC 


nUiduIa (Draparnaud, 1805) 

B(NT) 

M(VU) 

NT 


purn (Alder, 1830) 

Pcrpalitn H. B Baker. 1928 

B 

M 

LC 


hammonis (Strbm, 1765) 

*- P radiatula (Alder. 1830) 

ft 

M 

LC 

Subfamily: 

pclrunellu (I Pfeiffer. 1853) 

B(EK) 

M(CR) 

EN 

Oxycbilinae 



Qxychilas F'itzingcr, 1833 





aUianwi (Miller. 1822)“' 

B 


NF. 


ceUanux (O F Muller. 1774) 

3 

M 

LC 


rii'prrssus (Slerki, 1880) 

13 

M 

NT 


draparnaudi (Beck, 1837) 

B 

M 

LC 


g'.aber (Rossmassler, 18)5) 

B 

M 

NT 


inopinatus (UliCny, 1887) 

B(NT) 

M(LC) 

NT 
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maniUett (L. Pfeiffer, 185«) m 
= 0. ifiilae (Strobel, 185!%) 

B 


a 

family: 

Daudc’ieijudae 





Daudebardla liartmann. 1821 





hrevipes (Draparnaud, 1805) 

B(BN) 

M(VU) 

LH 


rufa (Draparnaud. 1805) 

B 

M 

ST 

Family: 

Milicidae 





Tandoniu l.cssona et Pollonera, 1882 





budapestcnsls (Hazay. 188I I 
- Mtlax gracilis (Leydig. 1876) 

B 

M 

LC 


ru.itira (Millet, 1843) 

B 


(11 

Superfamily: 

Limacoi'Jca 




family: 

Liraacidac 





Biehia Cltssin, 1887 

caerulun* (M. Biel/.. 1851) 

Limax Linnaeus, 1758 


M 

Ml 


clnereoitlger Wolf. 1803 

B 

M 

U 


mn> units Linnaeus. 1758 

B 

M 

1C 


l.imorus Lehmann. 1864 
/fav us (Linnaeus, 1758) 4> 

Malacollpiar Malm, 1868 

B 

M 

1C 


tenellus CO. F. Miiller, 1774) 

Lehmunnia Heynemanil, 186 ) 

B 

M 

1C 


macroJhigeUata tjrossu cl Lupu, 1962 3,1 

B 

M 

81 


marginal (O. F. Muller. 1774) 

U 

M 

IX 


nyclfiux (Dourguipnat, 1861)”* 


M 

3< 

Family: 

AgriiilimacidaL* 





Derocera* Rafinesquc, 1820 





ogreau (Linnaeus, 1758) 

B 

M 

X 


iaeie (O. F. Muller, 1774) 

B 

M 

If 


praecox Wiktor, 1966 

B 

M 

NI 


reticu!atu/yr (0. F. Miillcr, 1774) 

B 

M 

1C 


rodnae Grossu et Lupu. 1965 ^ 

B 

M 

1C 


sturanyi (Simroth, 1894)’°' 

B 

M 

LC 


lurcicum (Simroth, 1894) 1,1 

B 

M 

HE 

Family. 

Boettgcnllidae 





Botttgerilla Simroih, 1910 





pallets Simroih, 1912 JIM * 

= B. vermiiormis Wiktor. 1959 

B 

M 

1C 

Superfamily 

Arionoidea 




Family 

Anonidae 





Arion A. Feiussac. 1819 





clrcuMicripius Johnston, 1828 

B(LC) 

MINI) 

M 


duiinctos Mabillc, 1868 
- A honensh Fbrussac, 1819 part 

B 

M 

It 


fasciatm (Nilsson. 1823)“' 

B 

M 

If 


intermedins (Normand. 1852) 

B(NT) 

M(VU) 

M 


lusitankus Mabillc, 1868*' ”> 

B 

M 

LC 


mfus (Linnaeus, 1758) 

B 

M 

LC 


silvaticus Lohmar.der. 1937 '" 

B 

M 

It 


subfusius (Draparnaud. 1805) 

= A. fuscus (O. F. Muller. 1774) 

B 

M 

LC 
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Sup*rf«nily: Helicoidca 
rjurily: Bradybaenidae 

FruUeicalm Held. IR38 

/niiirum (0. F. Muller. 1774) 


Family: 

Subfamily: 


Subfamily: 


Subfamily- 


Family: 

Subfamily: 


Hygcmriidac 

HcliciKloiitinac 

Hetii'odonta A. Ferussac, 1821 
ofrMuia <0. F. Muller. 1774) 
Monachinac 

tunmphalia Wcsierlund, 1889 
Hripella (Draparnaud, 1801) 

Monurha Fitzinger, 1833 

carmiann (O F Muller. 1774) 11 " 
Hygromimae 

Trichim Ilariniann. 1840 
hiipida (Linnaeus. 1758) 
ft/rivea (Draparnaud. 1801) 
vMosutu (Rossmimler, 1838) 

Plkuteria Schikyko, 1978 
lubomirskii (Sldsarskii, 1881) 

Pelasinu Beck, 18-17 

edirtiula (Draparnaud. I805) 4 ” 
unidenlaia (Draparnaud, 1805) 
ffelicopsls Fitzingcr, 1833 
sOiata (O. F. Miillcr. 1774) 

Candidvia K obeli. 1871 

soosidna (1 Wagner, 1933)” 
unitasclaia (Poirct. 1801) 

HeticeUa A Ferussac. 1821 
iialu (Linnaeus, 1758) 

Xerolema Monlerusalo. 1892 
obvia (Mcnkc. 1828) 

= fMicella candicans (L Pfeiffer, 1841) 
CtrnuiUu Schliiler, 1838 

neglecia (Drupuniaud, 1805) 

I’erfitraulla Schlulcr, 18)8 
hideniata (Cimelin. 1791) 

- P. buJcnx (Chemnitz. 1 786/ 

Mvnachaides Gude et Woodward, 1921 

incamarus (O. K Muller, 1774) 
vicinus (RossmSssler, 1842) 
Pseudalrichiu Likharev, 1949 

nrbitimvsa (Rossiuiisslcr. 1838) ^ 
Lmicicola Lindholm, 1927 
umbrosus (C. Pfeiffer, 1828) 

Helicidac 

Ariaiuinae 

Ariuntu Tui(on, 1831 

</cbu3torum (Linnaeus, 1758) 

Helkigona A. KCrussac, 1821 
hpictda (Linnaeus. 1758) 

Fuui/inti Kohell, 1904 

fututina (Rossmlssler, 1835) 
Isognomosioma Fitzinger, 1833 

iroenamaslninax (Schioter, 1784) 

- / perxanaium (Lamarck. 1792) 


B 

M 

LC 

a 

M 

NT 

R 

M 

LC 

B(Nli) 

MINT) 

NT 

B 

M 

LC 

B 

M 

LC 


M 

VU 

B(Vt') 

MiLC) 

NT 

B 


tN 

B 

M 

NT 

B(CR) 


CR 


M 

CR 

H 

M 

CR 

D 


BN 

B 

M 

LC 

B 


NT 

B 

M 

NT 

n 

M 

LC 

BINT) 

M(LC) 

NT 

0 

M 

VU 

B 

M 

LC 

B 

M 

LC 

B 

M 

LC 

B(Vl)) 

M(NT) 

VU 

B 

M 

LC 


.M 




Causa Schilcyko. 1971 





huiate/icea i.Siudcr. 1820 ) 

U 

M 


Subfamily: 

Helicinae 





Cepaea Held. I8J8 





honensi.T (O F Muller, 1774) 

R 

M 

lx 


ccmrirciis (Linnaeus, 1758) 

H<LC) 

M(NE) 

ic 


■*niioh'>ne/tsis (A. Fenissnc, 1821) 

Helix Lmnacus, I7.S& 

B 

M 

HI 


pomatia Linnaeus, 1738 

R 

M 

if 

CforiV 

BWalvvi 




Subclass: 

PaliiCL'helerodonm 




Order 

UnionoiCa 




Supcrfaratly: 

Uninnoidcd 




Family: 

Margaritifcridae 





Margarilifvra Sd'-uiinuichci, IRlfc 





•nargaritijera I Linnaeus, 1758) 

n 

M 

o 

Family: 

Unionidac 




Suhfarady 

Uniomnae 





Vttio PhilipSson. I 7 88 





crassin Philipasun, 1788 

u 

M 

1R 


piaorum (Linnaeus, 1758) 

B 

M 

k 


lumidus Philip&ton, 1788 

R 

M 

Wi 

Subfamily 

AntidoMinae 





Ann Jon! a Lamarck, 1799 





•wail/ut (Linnaeus. I 7 58) 

n 

M 

u- 


cygnes (Linnaeus. I75H) 

?\*\iduno6tinta Bourguignal. 1877 

R 

M 

w 


iomphtrutlti (Ro&smassler, 1835) 
ilnanodon/a Model], 1945 

B(EN) 

M(CR) 

IN 


woodiana (Lea. 1*34)"'" 


M 

K 

Subclass: 

lUierodonoa 




Order: 

Vcncu'ida 




Super family: 

Sphaerioidea 




Family: 

C'orbiculidae 





Corbicula M. von M&hlfeld, 1811 





fluuum-a (O F Muller. 1774) 

B 


W 

Family: 

Sphaenidae 





Spharrium Scopoli. 177? 





corn earn (Linnaeus. 1758) 

B 

M 

u; 


rlvtcoia (Lamarck, 1818) 

Musculiuut Link. 1807 

R 

M 

£S 


laruvire (0 F. Muller. 1774) 

PhtJium c Pferficr, I82( 

B 

M 

NT 


dmnicum (0. V. Muller, 1774) 

R<CN> 

M(CR) 

B 


casirtanum (PoJi. 17911 

B 

M 

1C 


henslema/mm {Sheppard, 1824) 

H 

M 

LC 


bitcrnlcum Wcsiedund. 1894 

WEN) 

M(CR? 

HI 


milium Held, 1830 

n 

M 

W 


mnitesstertanum Paladilbe. IJ»b6 

R 

M 

IN 


nitufun t lenyris, 1832 

B 

M 

If 


ab/usale (Lamarck. 1818) 

D(LC) 

M(NT) 

LC 


personation Matm, 1855 

B 

M 

If 


pyeudwphacrtwn Fiivie, 1927 1,1 

R 

M 

(H 


strblnuHwum Malin, J 855 

B 

M 

K 


suplnuiit A. Schmidt, 185! 

B 

M 

VI! 


lemiiiineatum Stelfox, 19)8 

D 

M 

a 
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SupcrfarakJy: UreiwRCidca 
Family: Dreissemdac 

Dreitsena van Bcnedcn. 1835 
pvlytnotpho (Pallas. 1771) Jl *' 


M LC 


< missing or extinct species 
a non-native species 

1 ! this taxon was subdivided mcc more species (in the Czech Republic Stagntcola tumcula, .5 occulta, S /kscu.r. 

5 corur, one further species, i-C. S. palustris s. sir. has not been found yd in ihe Czech Republic! 
r problematic taxon (compare Jackwwicz 1993 versus C.locr & Meier-Brook 1904. Feebler & Falkner 1990 and 
Tomer ct al- 1998) 

- problematic term 
K eusynantroph 

r, taxonomic position oi ihis s\kcics is still problematic, some authors do nor adopt it and consider this species 
synonymous with Cdndidula unifasciatu 
« in southern Moravia probably native 

1 blkan 1 -. 1997: Me net us dilaiaius (Gould, 1841) (Moilusca. Gastropoda) in Czech Republic Cas. War Muz., 
ftada. PMrodovtJ 166: 59-62. 

io» bpvan L. 1997: Fiist recunl of Sinanodoma wixxliana (Moilusca: Bivalvia) in the Czech Republic. Acta Soc. 
Zoo!. Tiokem. 61: 1-2. 

"* Beran L. 2000 : First rccorc of Corbicula tluminca (Moilusca: Bivalvia) in the Czech Republic. Ada Sue. Tool. 
Bohem. 64: 1-2. 

B6KA.V L. 2001: First record of Smgnicola fuscus <Moilusca: Gastropoda) and notes to distribution of genus 
Stagnicola :n the Czech Republic Acta Soc. ZooI Bohem. 65 (in press). 

131 Behan L. & Hoksak M. 2001 : A laxonomic revision of the genus Alzoniclla ir. the Czech Republic and 
Slovakia. Biol6gla (Bratislava) 56: 141-148 (in press) 

"• Bt-KAN I.. & HorsAk M. 2001: First record of Anisus septcmgyralus (Moilusca: Gastropoda) in the Czech 
Republic and contribution to its anatomy. Acta Soc. Zooi Bohem. 65 (in press). 
at Be ran L. & HorsAk M. 2001: Gyraulus parvus (Moilusca: Gastropoda) in the Czech Republic. Acta Soc. tool. 
Bohem. 65 (in press) 

141 Bhabbnec J. 1954: (Interim report on malacological research of the Moravice river basin). Priradoved. Shorn. 
Ostrav. krare 14: 534-535 (in Czech). 

1,1 Bpabenec J. 1967: (The research of molluscs of the Giant Montains National Park. 11. Part Cochlodma 
cotcontica sp. n - r.ew species of the family Clausiliidac|. Opera Corcontua 4. 111-127 (in Czech). 

,fl Brauenec J. 1973: (Czechoslovak species of the genus Pisidium C. Pf pill clams (Moilusca. Bivalvia)]. Peace 
a Stud, Prirodov/d. 5. 147-176 (in Czech). 

Bkabenec 3. & MAcha S. I960: )Cochlodina cerata opaviensis ssp. n . a new race of i'tie snail Cochlodma cerata 
(Rssm) (Clausiliidae) from Silesia]. Pfirod. Cas. Slezska 21: 489-498 (in Czech) 

Falkner G. 1993: Beitrage zur Nomenkiatur der europaischen Binnenmollusken, 3 Zut nomenklatorischen 
pjoblematik von Helix rubiginosa Rossntasslcr, 1838 (Gastropoda: Hygromiidae). Heldia 2: 47-49. 

FAixvfR G. & Proschwitz T. 1998: A record of ferrissia (Peuancy(us) ctessisuana (lickdi) in Sweden, with 
remarks on the identity and distribution of the European Ferrissia species. J. Conch 36: 59-40. 

* FiCHILK K. Si FacXNBH G. S990: Weichtiere (Eu/opaische Meeres- und Binnenmatluskeni. Murcben: Mosaik 
Veriug, 287 pp 

Flasar I & ZvariC H 1966: Ncuc Fundstcllen drcicr bciDcrkenswcntT Schncckcoaneji in der Ischcchoslowakei. 
Malakol. Abhar.di Mus. Tierkd. Dresden 3: 245-251. 

* GirttMJLKOER C &. Bank R. A. 1996: A new start in Pyiamidula (Gastropoda Pulrtirrata: Pyramidulidac). 
Bacteria 60: 71 78. 

“ Hoksak M 200(1: [First record of Lehinannia nyctelia in the Czech Republic]. Shorn. PHrodovid Kiuhu 
vUherskem Hradisti 5: 120-172 <tn Czech). 

HtitiF-c V. I960: (A critical evaluation of species of the genus Cochlicopa Risso 1826 (Moilusca) from 
Czechoslovakia! Price Brnfnyhe Z.dklaiiny CSAV 32 277 299 (in Czech) 

77 Hook: V. I9fi] : LOxvchilus villa: (Strubcl. 1853) in the reserve “Vclkomky vrch" by Ncrufovice] Cos. War. 
Muz.. Hadtt. PHrodovid. 130: 340-150 (in Czech). 

Hirorc V. 19(4: 7u:m Vorkommpu der Schnecke Aegopinclla epipedostoms (Fay } und der artdeieri Arten dcr 
CrtTlung Aegopinella Uiulh. in der Tschechoslowalcei. Ada Mus. Natl. Prague. Ser, U 20 119-132. 

Book: V i%7: Neue Fond: der Nacktschncckcn Lylopeltc hcrculana Grossu, 3964 ir. Bulganin und Derzceias 
praecox Wiktor. 1966 in dcr Tschechoslowakei (Moilusca). Vest. Cs. Spake. Zooi 31: 349-354. 
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Hi.OCf V. I9~0 Fm die TscfiLthostowakn neue Niicktscluu.vkcnarten Aden {Pulmoaala. Liou»;i*Jac, Eerm 
Biuh'tgia (Bratislava) 25' l(W 12 (sic?). 

Hi tin V. & Hk.miini-c J. 1965: [Limax (L.chnuinni.i) inacroilugellatus (A (irossu ct L). liipu I962MIU 
naked siug species for the CSSRl- Ada Mm. Nail. I'ragae, Ser. 0 21: 271-282 cn Czech) 

Hluk: V. & Brauhnf.o J. 1966: Ncuc Orkcnntnis.sc liber die Schncckcn der Gesamtan Galba [Mlusci, SiL 
) 77-1 > flue der Tscheeluislow-akci. Foi Purafitol. 13: 132 141 
u> Hi'PFC V. A MaC'K $ 19M. {A noteworthy snail of the genus BoeMjytsrtla Sims ; .n ttve Ostm 
species for Czechoslovakiaj, I’rirod. Can. Slezska 22: 303 310 (in Czech). 

U| Hrluv I 1969: (Uelgrandidla slovcnica Lozek ct Brtek, 1964 in Moravia 'Molluscs, Gastropoda/). tosh 
Rfginaehradffivit.m, Ser. A 10: 29 30 (in Czech) 

U| JtftiPKOVA T. 1995 [A p»>l among molluscs the slug Arion lusitanicii* in liic Czech Republic), faff it 
(m Czech). 

*“ J if StiCk. ova L. 1998: l Molluscs of llradec KrSlovi (Last Bohemia. Czech Republic)). Amt* 
flefinai'hrar/ace/ifif. Ser A. 26: 101 -172 (in Czech). 

”* KfRsrv M P. Camfuo'i R A D A JUNC.M.UTU J H tOR) Die tanrfsrhnwten \W unu Milieuvni 
Hamburg unj Berlin: Veriag Paul I’arcy, 384 pp. 

” KoiolahuvA M. 1971: [Aquatic molluscs of the Southern Moravia). UnpubJ. Diploma Thesis Bmo fee. 
Masaryk llniv, 56 pp. (in Czech). 

Kuriuk P 1983: PulamopyrguS jenkinsi poprve v CeskoslOvensku (First record of Polfliuopyreu* jctlmi 
Czechoslovakia). tiva 31: 23 (in Czech). 

,sl Loitn V. 1958: Cochlicopa nilens (Kokeil) in Czechoslovakia. Dasteria 22: 69-74. 

l.il7.KK V 1958 (Arion fasciarus (Nilsson, 1822) in Czechoslovakia). CoS. Nar. Muz, Odd. Prirvdn*i\r. 
?19 220 (in Czech) 

4,1 Lt JZK 1 971; (Limpet snails in our waters), liva 19 101 (in Czech). 

s,< Lozik V. 1971: (Ihe Alpine mollusc Trichia edcntula (Drap.) in the Bohemian forest]. Z/wodiyiM 
Sumava 12: 28-31 (in Czech). 

Mi Lo?FK V 1982: (Prom the Red Book of our mollusc* Pupilla alpkola) tiva 30: 145 (in Czech) 

LoZTK V. I99j Vertigo geycri in Boh men. Mm. D Malakozovt Ges. SQ/S1: 53 54. 

441 Lo2t* V l'»96: [Qxychilu? aUianus in Bohemia]. 2/w» 44: 76 (in Czech). 

“ MAChA S. 1963: (New information on mollusc fauna of the HluCinska pahoikaiina). Ada f/m Silm.it 
A f2: 85 99 (in Czech). 

** NosnsiCCK fl 1993: Revision der Gattung Clausilia Draparnoud, besonders der Alien ir SW-fcurca^a 
Clausilia lugosa-^roblero) (Gastropoda: Stylonrniatophora: Clausiliidae). Arch. Mollusc 119: I33-I* 1 



F:g. J. Hr* proportion vl ecological groups. Ecological groups aecorging io (Lozck 1964): I - closed forest, 2 no 
minantly forest. 3 - humid forest, 4 - steppe - xcrothcrmic habitats. 5 - open grounds in general. 6 wofei 
and grassland predominantly dry, 7 - woodland and grassland mesic or different 8 - humid habitats, *> - vwlnk 
banks, 10 unudl temporary water*. 11 stagnant or moderately flowing waters. I ? (lowing waters. 
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m Horusm.<x H. 199J: Beifrige ?ur Nomenktetur <fct curopaischcn BmnenmoKusfccn. t. Krituche Anmcrkungen 
him! Bcncbtigungen zur Nomcnklalur von Artwxa dcr Clausiliidac. Ileldla 2: 33 42. 

«n PufGPR V. i999: Die Wcictaticre (Molluscs) dcs Waldrevicra Uhlikov bci Volary iBdhracrwald). ('at. Nar 
katUt Pri'vtloved. 168- 61-81. 

Ml R HS t H & HuRlirKSON J. M. C. (in prep.) Deroceras turclcum (Simroih. 1894) (Pulmonata: Agriolimucidac) 
commoner and mine widely distributed in Central turope Chan previously recognised? Fnl Mulacol 

References are giver for all species Firstly recorded in die Czech Republic after 1956. In view of the faci thai the 
ihsI 1 st of Czech molluscs was published in a book dealing with yuariemary molluscs, where slugs were not 
commented (Loir* 1964). we adopted the key of Czechoslovak molluscs (Lo?ck 1956) as the more suitable basc- 

Une Th0 territory of the Czech Republic was divided into two parts (Bohemia and Moravia including the Czech pan 
of Silesia) on the basis of historical development This subdivision has lost ns adminiscrativc role hut is tradition¬ 
ally used in biological research Bohemia is cnnstJluiccl by a single biogeographical subprovince (Hercymcum) 
whereas Moravia is constituted by four suhpruvinces (Polonicum, Carpalhicum, Panonicum and Hercymcum). 
This is the main reason for the different distnbuiion of some species. 

The classification is according to Turner cl al. (1998) with small modifications based on new information. B 
species occurs in Bohemia, M - species occurs in Moravia and Silesia: the Red List categories are given in 
brockets separately for Bohemia and Moravia where the status in one part of the country is different from the 
»talus in the total C20Ch Republic (given in tin- last column): extinct F.X. critically endangered C'R. endangered 
- EN. vulnerable - VU. near threatened - M. least concern LC, nor evaluated NE (HJCN 1994). 

RESULTS 

Molluscs of former Czechoslovakia were divided inlo 12 groups on the basis of their ecological 
requirements (I-ozek 1964). These subdivisions were proposed for paleontological use, hut they are 
also successtuliy used for the ecological division of recenl molluscs. Most freshwater molluscs in 
the Czech Republic belong to group 11; i. c. species of stagnant or moderately flowing waters 
(Fig.l). The species of smalt temporary waters (group 10) and of flowing waters (group 12) are 
represented to a lesser extent. Forest species of group 1, group 2 - mostly forest species inhabiting 
other shaded localities, and group 3 - hygrophilous forest species are the most successful ecolog¬ 
ical types corresponding to Ihe potential climax vegetation in the Czech Republic. Man has sub¬ 
stantially changed Central European landscape (habitats). The rather high percentage (13%) of 
eurylopic species (group 7) represents species that have adapted to these changes quite well. 


othe- Hcrfarc 

Caip. 15% 13% 



* i, 8- 2. The proportion of /Axigcographical groups Zoogeographical distribution according lo (Alcxandrowicz 
1987. Loiek 1956). 
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Species of open habitats (groups 5 and 6) exploit man-made habitats or survive in extreme habitats 
such as rocks or rocky steps (group 4) - they account foi 14% of tile Czech mollusc fauna. The 
smallest groups are that of moderately moisture loving (group 8) and strictly hvgrophilous species 
(group 91, together making up for 8% of our fauna. 

The majority of Czech mollusc species (57%) have a relatively small range of distribution within 
Europe (fig 2). Species with South-Muroupcan and Mediterranean ranges are the most frequent 
group (10%). But there are also important representatives of Central European (8%), East Europe¬ 
an (8%), Alpine-Carpathian (6%) and Carpathian (6%) species. ITiese ranges show the mam refu- 
g,as of our fauna. Wide species ranges (TTolarctic. Pa Ue arc lie and Europe) are represented to a 
lesser extent (43%). These types of distribution are typical of aquatic molluscs. 

The Red Lists of the Czech Republic’s molluscs which were previously published by Beran 
(1998) and JufiCkova (1998) using TUCN categories has been divided up into regional Red Lists for 
Bohemia and Moravia. The shares of species assigned to the individual categories are shown in 
Fig. 1*. The Red List includes 94 species assigned to the first four categories, i c 40% of all species 
recorded. This number is an alarming proof of the deterioration of the broad var iety of natural 
habitats of our snails. 

The following species were reported from the Czech Republic in the past, but collection speci¬ 
mens weren’t preserved and the very existence of these species is consequently doubtful This 
applies to: Malacolimax kostali Haber. 1893. A non vejdovskyi Bahor et Kostal, 1893 (UliCn^ 
1892-1895). Hudec (1970) mentions the species Derocerassubagreste (Simroth, 1893) whieli was 
never found again. In view of the present range of this species (Wiktor 2000), the occurrence of this 
slug, is very improbable. A single find of die non-native species Yitrinabrachium breve (, A. Ferus- 



p:g. 3. The shares of species assigned to Red List categories B - Bohemia, M - Moiawa, A all the Czech 
Republic; HX extinct, CR critically endangered. EN endangered. Vlf • vulnerable. VT near threatened, 
I f least concern, Nfc not evaluated (lUC'N [OOZ). 



sac, 1821) has been reported {Flasar 1971), but it is now probably extinct on the single locality 
given (Flasar 1998). A single fmdofsublbssil shells ofSphaerium solUum (Normand, 1844) was 
published hy Petrbok (1957) The present occurrence of this sphaeriid clam in the Czech Republic 
is very unlikely. Several occurrences of the pill clam Pisiiiium pulchellum (Jcnyns, 1832) were 
reported in the past, hut detailed revision (Brabenec 1973) has shown, that in ail cases the material 
was determinated incorrectly. 

Physclla hetaost/vpha (Say, 18 17) and Dcroceras panormitanim fLessona el Pollonera, 1882) 
probably live in the territory of the Czech Republic, hut their occurrence has not been documented 
yet. These arc non-native species found in bordering countries. The lyinnucid snail Pseudosru- 
circa columella (Say, 5824) was found :n natural streams (Macha 5971), but these specimens were 
Hushed hy effluent water from waste water plants. It is a common species of warmed-up green¬ 
house pools, aquariums etc. The survival of this species in nature during the colder parts of tire 
year is unlikely. Records of the planorbid snail Hetisoma cf irivoMs (Say, 1817) in natural habitats 
are a similar case; this Species is common in aquariums. The land snail Toniioules arbortm (Say, 
1816) is also common in greenhouses. No survival of the winter period by individuals introduced 
outdoors with soil has been observed 

237 species of molluscs have been recorded in tlie Czech Republic (incl. 75 fresh-water species): 
211 species of the class Gastropoda (16 species of the subclass Prosobranchia, 195 species of the 
subclass Puhnonata) and 26 species of the class Bivalvia(8 species of the subclass Palaeohclero- 
donta and 18 species of the subclass Heterodonta). 
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Abstract Lanzaws gen. n. {type spcacs L. Komalicus sp. n.) from Somalia is related to cosmoiropical 
penun Isotietrus lihrcnbCTg, 1S28 and to the Central Aslan (Kazakhstan, Turkmenistan. Uzbekistan) 
genera AnarDtilobiflhtis Kraspelin, 1900 and Pcciinibuihus bet. 1987 It differs front Ixumctrus in having 
I el son without a sub®c«ileaj tiutlli or tubercle From I'cclinibuthus jrul Anvmalohuihus it differs in having 
tibia ar.d huso mere of legs I 111 with jcuo not .irraiigcd into a bfistlccumb. 

TninaiHiiy. description, key. distribution, Scorpiunes. Ruthidae, l.unzatus samalicus gen. el sp. 
n.. Afrotropical region 


l.auzalus gen. n. 

(Figs f 7, Tab. I) 

Typf specks. Lamatrn xomalicus sp. n (hy monotypy). 

Eiymoi <Kiv. Masculinuin, after Prof. Benedetto Lanza, who collected the type specimen; Vachon’s 
unpublished name {see below) 

Diagnosis. The basic Irichobothrial pattern is beta {Fig. 5 anti Sissom 1990: 70, fig. 3.3); third and 
fourth legs without tibia! spurs, sternum sublriangular; tibia and tarsomere of legs I 111 with setae 
not arranged into a bnsilecomb (Fig 7 and Sissom 1990: 92, fig. 3.I7.M); pedipalp patella with 
seven external (Fig. 3), five dorsal, and one internal (Fig. 4) trichobothria; telson without a subac- 
ulear tooth or tubercle (fig. I). 

The new genus is also characterized by seven diagonal row's of granules on the movable fingers 
ofpedipalps (Fig. 6); three pairs ofkteral eyes; prolonged telson (Fig. I); smooth mesosonial and 
metasomal segments without keels; and other features included in the description of Umzarus 
xomulicus sp. n. below. 

Affinities. Inclusion in Si$som’$(1990:96) key to genera of the family Buthidae is as follows: 

Tibia and tarsomeie of lees I HI with seiac not arranged into a brisilecomb: 

I. telson with u subacutaaj Itmlh or tuhercte ....... .... Isome/rus F.hrenberg, Ift28 

— Telson wjlhtflM a subaculcar luoib or tubercle . Lanzutus gen. n. 

Lanzatus gen. n. is closest to the genera Pectinibuthus and Anomalobuthus , from which it is 
differentiated in Sissom's key by having setae on tibia anil tarsomere of legs I-111 not arranged into 
a brisilecomb (Fig. 7 and Sissom 1990: 92, fig. 3.17.M). Further differences are included in the 
following key: 

I Pedipalp femur lacking irichoboihrium d r . paieTa iackinp d.. and chela lacking csb, Esb. and l\b,; pcciincs with 
more Ilian 15 leech .... Pectinibuthus Fcl, 19X7 

- Pedipalp femur, paid hi. and chela *iili number of Inchoboihria characteristic of the family Ruthidae. peclines 

with les* than 35 teeth. 2 
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T.iblf I. Measurement!. in millirreiers of Ijinzutus \omalicux pen. ct sp. n. 


Lanzatus somalicus gen cl sp. n. 
mule, holotype 

Total 

length 

27.6 

Carapace 

length 

2.7 


width 

2.K 

Mctasoina 

length 

17.6 

■segment 1 

length 

2 3 


w idth 

1.6 

segment II 

length 

2.7 


width 

1 4 

.segment 111 

length 

29 


width 

1.4 

segment |V 

length 

3.2 


width 

1.2 

segment V 

length 

35 


width 

1 2 

lelson 

length 

2.6 

IVdipalp 



femur 

length 

1.9 


width 

0 6 

patella 

length 

2? 


width 

0.9 

tibia 

length 

J.O 


width 

0.5 

finger mov 

length 

20 

Pectinal teeth 


20:20 


2 Tncbobothrium eb on Ihe chela of pedipalps silualed between trichobothria Et and esb (fig. 3? in Vac bon 
1974: 90S). Movable finger ot pedipalps with rows of granules which do not form diagonal rows (fig. 7 in 

Kraepelin 1900 : 9).... Anumalobuihus Kraepelin. 1900 

Trichobothnum eb on the chela of pedipalps situated between trichobothria Et and Esb (Fig. 2) Movable finger 
of pedipalps with rows of granules which form diagonal rows (Fig. 6) ... Lamatus gen n. 


Lanzatus somalicus sp. n. 

(Figs 1-7, Table I) 

Typi material. Somalia, (icscra's mangrove, 01° 57’ N - 45° 11* E, 2 m a. s. I.. VIII. 1975, SBS tSpecizionc Biologic a 
Somalia), 1 male (holotype |MZUF No. 5401): Lcsftmma, 04° 30* N - *5 n 44' E. 268 in a s I.. 3.VIII.1969. 
I immature male (paratype). SBS. leg B. Lanza under a sronc in a rainy period. Both type specimens arc preserved 
in alcohol The holotype is deposited in the Museo Zoologico de “La Specola", Firenze. Italy, and ihe paiaiype 
is in Ihe author's collection. These specimens were examined in 1976 by Max Vachon, who appended to them 
numbers VA 1396 and VA 1493 and the name "Lan:aru\ genre n.*\ which he has never published. 

TVPE LOCALITY. Somalia, Ges6ra’s mangrove, 01 ° 57’ N. 45° I!' E. 

Etyvology. After the country of occurrence. 

Diagnosis. The length :s 27.6 mm in the male holotype and 19.7 mm in the juvenile male paratype. 
Measurements of the carapace, telson, segments of metasoma and pedipalps. and numbers of 
pecrinal teeth are given in Table 1. There are 20 pectinal teeth in the holotype. The paratype has 19 
peclinal teelh. For Ihe posilion and distribution of trichobothria or, the pedipalps see Figs 2-5. 

The color is uniformly yellow to yellowish brown with black only around Ihe eyes and in the 
holotype with inconspicuous dark longitudinal bands on the mesosomal segments, situated where 
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most other buthid genera have keels. The juvenile paratype has the tilth raerasomal segment 
marbled grayish black. 

The femur and patella of pedipalps bear inconspicuous dorsal keels. There are no other keels on 
the pedipalp. carapace, mesosoma. and metasoma. 

The ventral surface of all mesosomal segments is smooth, without keels and granules. The 
metasomal segments are smooth, without keels, and have rounded edges. The dorsal surface of the 



Fig I. lanzaius romalicus gen. cl sp. n., male holotype. Dorsal view. 
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Figs 2-7. LtuaaiuA somaltcus gen. et sp. n.. male hololype. Fig. 2. Tibia, dorsal and external views. Fig. 3. Patella, 
external view. Fig. 4 Patella, dorsal view.. Fig. 5. Femur, dorsal view. Fig. ft. Movable finger Fig 7. Second lee 


first lo fourth metasomal segments bears an inconspicuous longitudinal groove. The fourth and 
fifth metasomal segments are densely and very finely granulated. The telson is very slender, 
smooth, and lacks a subaculear tooth or tubercle (Fig. I). 

Affinities. See generic affinities. 
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Abslract In the years 1962 10 2000 were examined 169 owls cl 6 species {Ann otur 67. Strix ahwo 40. 
Tyto atba 27, Bubo bubo 22. Athene noetua 6. Asio tlammte 4, Otus scops 2. Sira tiralensi.r I). Were found 
8 species of i in mimics {Echtnostoma revolution (Fror.lilkh, I £02), F.ch inop arvph nun n'curvatum (I.irsiow, 
18731, Bruchylecitham strigts (YamapUfi. 1973). Hrachy/tnmc. fuscatus (Rudc>!phi. |RI9>. I.vavncStlaritlvim 
penurbatum I’pjmunska. 1964, Strigeu /ah only S/idal. 1928, S singis (Schrauk. 1788), Heodip'osiomttm 
citnahadarmn (Nicoll. 1914). First lime in <hc Luropc found Bruehyiecithum rtrigis, first lime in ihc 
Czech Republic found Keodiptostomum caitttJiculalum. New hosts found for Lchtnoxloma revolution - 
Buhl bubo and Strix aluro. for EehinopOiypkUon recurvaitun Strix aluco, for Btuchylaime fitscalus and 
Ltucvvhloridium permrbalum Aviv otns. 

nierributida, T re marmies, owls. Palaearctlc region 


INTRODUCTION 

Nobody delr with research oftrematodes in owl in the Czech Republic, because of their very poor 
species composition This is caused by two facts: tnosl of owls belong among no migratory birds, 
this is why there is no occurrence of trematodes brought from winter places. The other factor is 
composition of food This is ir. our owls monotonous consisting mostly of small mammals or birds. 
In Central European very rarely there appear amphibians, insects and earthworms (Hucicc 1983). 
The most frequent nematodes are species of the families Stngcidae and Diplostomatidac, develo¬ 
ping stages of which parasite in birds or small mammals (Yamagiiti 1971). 

The only work dealing with hchnints of birds of prey and owls in the Czech Republic is the one 
by Tcnora & Lusk (1960). Other author* present in their works just accidental discoveries (KySavy 
1957, Skarda 1964). Even tn the world litcialurc we find little of works dealing with this problem. 
Thibi Ilienko (! 958) studied helinmfs of Huh, bubo in Kyrgyzstan. liwald er aL ( 1 993) of Strix aluto 
in the United Kingdom Majority of authors studied hclmmts of owls during ihe research of 
helmints birds of prey. It was Funnaga (1958) in Poland. Iskova et al. (1980) in Ukraine, Kharchenko 
et al. (1980) in Russia , Lilthgen (1978) in Germany We find a lot of data in monographs about 
trematodes (Skiyabm 1949-1978. Bykhovskaya-Pavlovskaya 1962, Dubois 1969-1970, Yamaguti 
1971, Chiriac & Udiescu 1973. Edelenyi 1974). But. make use of some older works is limited. There 
are no descriptions and pictures of found species there and this is why it is frequently impossible 
to find out, with which species the authors worked. 

MATERIALS AND METHODS 

Jn lb* years 1467 i<* 70l>0 were examined with the method of complete helminthological dissection 169 owls ol 
8 jpccies. Asio ottts (Linuncus, |7Sft) R7 spec., Stn.i alueo (I innaeus. IS5<0 4fl spec . Tyto alba (Sonpoli, 1769) 
27 spec., Bubo bubo (Lianucus, 1858) 22 spec.. Athene noetua (Seopoli, 1769) 4 spec, Asio j/umnetts (Fcntnp 
p.idan. 1763) 4 spec.. Otus seeps iLinoaeUi. 1858) 2 spec.. 57m uralensis (Pallas. 1771) 1 >pv\. The examined 
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birds were died built supplied for preparation into museum collections and birds sail lo the Station for rescue of 
animal* in BartoSovice na Morave. which died from their wounds or should have been killed lor their incurable 
tr jurii^ Tin* bints; wires from many (wiiluions ot' the whole Czech RcpuhHf 

Trcmatodes were fixed by 70 % alcohol, stained by borux-corminc. transferred through alcohol Hern-, lo 
xylene and mounted In Canadian balsam. Documentary material is stored in collections ot Moravian orr.itholofei 
cal station of the Komcneky museum in Pferov. All the given data are in millimetres. 


SURVEY OF SPECIES 

Lchinostoma revolution (Froehlich, 1802) 

(Fig. I) 

Hosts. Bubo bubo, Strix aluco. 

Localization. Large intestine. 

Intensity of invasion. Bubo bubo I spec., Strix aluco 2. 

Abundance. Bubo imho 1.0 spec., Strix aluco 2.0. 

Pkiivaijskce. Bubo bubo 5.0 %, Strix aluco 4.2 %. 

Localities. May 15.19951’ferov code of mapping square 6570; September 23, 19% JiHkov, 6169. 
Geographic distribution. Cosmopolitan. 

It belongs among the most frequent trematodes in birds. Found in many birds all over the world 
(Yamaguli 1975). Findings in the Czech Republic summarized Sitko (1993). In Russia found 
Bykhovskaya-Pavlovskaya (1962) in Strix uralensis. Bubo bubo and Strix aluco arc new hosts of 
this species. Juvenile specimens without eggs found in S. aluco. 

Description. The described and depicted specimen was found in Bubo bubo from JiHkov (Fig. 1 A, 
B). Length of the body 5.260. width 0.80. Front half of the body covered with relatively large 
angular spines measuring 0.008. Head collar covered with 37 spines arranged in two rows. Dorsal 
spines measuring 0.076*0.016, oral spines 0.084*0.016, aboral spines 0.80x0.016. Oral sucker is 
terminal measuring 0.180x0.192. Ventral sucker is much larger. It is situated in the first fourth of the 
body measuring 0.636*0.588. Ratio of the suckers amounts 1:3.29. Praepharynx is very short meas¬ 
uring 0.043. Pharynx is muscular, oval, measuring 0.160*0.168. Oesophagus is 0.240 long and. in 
front of the ventral sucker, is divided into two intestinal branches reaching up to the end of the 




Fig t. t'< hirwtomu remlutum (Fniehlich) (Bubo bubo, Jifikov, 23 9 1996). A - ventral view. B head colar 
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body. Long, oval bursa cirri is situated in the space between intestinal bifurcation and ventral 
sucker sizing 0.386*0.241. Testes arc long ovaf full-edged, situated in the rear half of the body in 
the longitudinal axis chic after another. The front one is a little smaller than the rear one. The front 
one measuring 0.336*0.241, the rear one 0.360*0.246. Ovarium is of oval shape, it is situated in front 
of the testicles measuring 0.252*0.228 Mehlis gland measuring 0.210*0.240 is situated behind it. 
Vilcllaria arc composed of numerous follicles lying along the sides of the body in the space 
between the lower edge of the ventral sue ker and the end of the body covering intestinal branches. 
Uterus with many eggs is situated in tire region between the front testes and the ventral sucker. 
The eggs are ranging in size 0.116 0.119(0.1I8)*0.062 0.065 (0.064). 

Echinopryphium recurvutum (Linstow, 1873) 

<F'&2) 

HnsT.Strixaluco. 

Localization. Small intestine. 

Intensity op invasion.. 1-8 spec. 

Aui-NOANtit. 3.6 spec. 

Prevalence. 8.3%. 

Localities. June 15.1967 Jindftchuv Hradec, 6855; May 15,1995 Pferov,6570. 

Geographic distribution. Cosmopolitan. 

It is a frequent trematode in birds of orders Anseriformes and Charadriiformes found in all the 
world around (Yamaguti 1971). Exceptionally found in Falconiformes Oschmarin (1956) as well. In 
owls, it is referred to in Russia by Bykhovskaya-Pavlovskaya (1962) in Strix uralensis. Sitko (1993) 
summarizes in his work findings in the Czech Republic. S. aluco is a new host of the species. 
Description. ( 1 1 specimens measured, data in brackets are averages, depicted specimens are from 
Jindhchiiv Hradec, Fig 2A, B). Middle-sized trematodes are 2.686-4.0(3.121) long, 0.40-0.686 



l 7 ig. 2. Echinopatyphiunt recurvantm i^inilow) [Sirir aluco. JindhchCtv Hradec, 15-6-196?): A vciidal view, 
ft - head collar 
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(0.5 14) wide. Front part of the bsKly up to the ventral sucker is covered by numerous small spines 
0.021 0.016 (0.015) long. 0.005 wide. Head collar is ot'kidney shape. 0198 0.343 (0.247) long. 
0.180-0 30(0.250) wide. It is united with 45 spines arranged in two rows. Dorsal spines measuring 
0.054 0.062 (0.059)'0.011 0.016 (0 015), oral ones 0.059 0.068 <0.064)*0.0)1 0.016 (0.0151. Oral 
sucker is terminal, of round shape, measuring 0.090-0 120(0.1O3)*O.O84-0.120 (0.093). lYaepharynx 
is very short, pharynx ofroundl or oval shape, 0.054-0.108 (0.084) long, 0.040 0.094(0.062) wide. 
Oesophagus is 0.210-0.605 long and \s divided into two intestinal branches reaching up the the 
end of the body. Ventral sucker situated in the first third of the body is much larger than the oral 
sucker. It measures 0.270 0.450 (0.315)>0.240 0.360(0.291). Ratio of the suckers 1:2.7 3.9(3.l). 
Bursa cim is situated near the upper edge of the ventral sucker, is of oval shape, 0.132-0.360(0.270) 
long, 0.120 0.180 (0.143) wide. Cimis ranging 0.270-0 660 (0.360). Testes are tull-edged. long oval, 
situated one afler another. The rear one is regularly larger than the front one. The front testicles is 
0.252-0.432 {0.314) long, 0.132-0.240 (0.178) wide. The rear testes is 0.288-0.480 (0.361) long, 
0.132-0.234 (0.178) wide. Round or oval shaped ovarium lies i:i the middle of the body and is 0.102- 
0.) 92 (0.135) long. 0.09<M). 150 (0.143) wide. Mehlis gland 0.162-0.240 (0.201) long and 0.108- 0.210 
{0 145) w ide is situated between ovarium and front testes. Vitellaria are situated along the sides of 
the body reaching with their front parts in front of ovarium. They often fill in all the room behind 
the rear testicle. Uterus is relatively short and contains a small number of eggs measuring 0.090 
0.094 (0.093)>0.0544)059(0.057). ' 

Brachyleeithum slrigis (Yamaguti, 1939) 

(Figs 3-6) 

Host. Otw/scops. 

Localisation. Gall bladder, liver. 

In rTNSiTV or invasion. 152 spec. 

Locality. June 3,1999 Vitonice, 6572. 

Geocrapiik msTHiHimoN. Holarctic. 

Specific parasite of owls, described in 5/m uruiensis from Japan (Yamaguti, 1971). Tt was found 
from Primorsky Region in Far Last by Oschmarin (1%3) in the sain host and in Bubo bubo and 
Acctpiier nisus. Brachylecilhum strigis is ft Hind for the first time in luiropc. Otus scops is a new 
host. The rretnatodes described by us are of smaller size than presented in type material. The 
difference is caused by significantly smaller of the new host and by high intensity of infection, 
when treinatodcs regulary reach smaller sizes (Figs 3-6). 

1>e$criio ion. (mesaured 30 specimens) Body of long oval shape, exepttonally threadlike. Length 
3.3 [ 8—4.891 (3.872* 0.333), width 0.400-0.571 (0.45410.040). ratio 7.40-10.87(8.534 101). Praca- 
ceu.bular part is long 0.029 0.686(0.565+0.079), postacetnbular part is long 2.714 4.004 (3.063* 
0 292). Oral sucker is terminal, it measures 0 210-0.252 (0.2341 0.116)*0,192-0.252 (0 222i 0 014). 
Preoral spice is developed seldom. It is 0.012-0.018 (0.015* 0 003) long. Relatively small pharynx of 
globular or oval shape which touches the oral sucker with ns front edge is 0 072 0 084 (0.074 + 
0.004) long and 0.06(T 0.072 (0.066* 0.04) wide Oesophagus is 0.090-0132 (0.117* 0.021) long. It is 
split into two intestine branches which end in the half of the distance between vitellaria and end of 
body. Suckers are very close one to the other, acetabul um is situated in the first fifth of the ienghl 
of the body, [t is of lenntil, more rerely of widely oval shape. It mesaures 0.210-0.312 (0.267* 
0.025)*0.270-0.360 (0.324* 0.020). It is always larger than the oral suckeiTelation 1.15-1.43(1.300+ 
0.068). Acetabulum is equally broad as the body of the trematode, auricolas often outreach the end 
of the body. 
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Front testis does not rearch into the region of the acetabulum it always is separated from it by 
several loops of uterus. The loops of the uterus separate also testis and ovary' one from another. 
Testis are situated aiming one behind the other (Fig. 3-4), in several individuals only found 
position in one line one behind the other (Fig. 5). They are full-edged, of globular or broadly oval 
shape. Exceptionally individual found having long oval testis (Fig. 6). Another shape of testis 
found in old Irematodes, in which reduction of vitellaria appeared. Their length was tremendously 
smaller, while width stayed unaffected (Fig.7). Front testis measures 0.198-0.288 (0.242* 
0.020)*0.198 0.288 (0238*0.021). Rear testis measues 0-216 0.300 (0.242+0.020)*0.198 0.270 (0.260 1 
0.031). Vasa eferentia come out from testis which unite in the region of the acetabulum into the only 
vas deferens in the region joining bursa cirri. Bursa cirri has oval form, broadened on the distal end. 
It always reaches the region of acetabuiuni. It measures 0.216 0.300 (0.260+ 0.031)-0.102-0.132 
(0.11 Si 0.007). It contains several times twisted vesiculascminalis passing into ductus ejaculato- 
rius in the form of a small cirrus, which is seldom exposed out of it. The cirrus is smooth. U 
measures 0.090-0,1 SO (0 117= 0 023) *0.042-0.072 (0.056i 0.012). Male genital opening is situated 
in the region of hi furcation of intestine. 



Figs 5 6. Brachylccilhum vi r/gis (Yanuiguti) (t>uv scops, Vitonice, 3-6-1999) variability of body. 
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Ovary lies behind the rear testis separated from it with several loops of uterus. It is broadly oval, 
significantly smaller than testes. Just in small number of rrematodes are ovary and testes equally 
large. Ovary is usually situated lalellary from the axis of the body. It mesaures 0.132 0.180 (0.155* 
0.012)*0 144-0 I9X (0.1794 0.013) Behind it significantly smaller receptaculum seminis is 
situated, which is of globular shape. It mesures 0.090-0.150 (fi. 108± 0.018)*0.090 0.180 (0.127= 
0.027) It is situated in the lateral edge of the body. 

Vitcllaria arc situated behind ovary or evenbehind receptaculum seminis. They arccompsed of 
globular or oval shaped follicles which ara situated laterally. Their branches arc not equally long, 
each takes I .'4-1/3 of the width of the body. Itie shorter branch is 0.252-0.540 (0.362- 0.066) 
long.tike longer 0.312-0.600 (0.362± 0.066). In the front pari, both branches usually unite. In young 
trematodcs they have globular or widely oval form and touch one another. In old trematodes, they 
degenerate and gel smaller. Also their colour changes with the age from cream white or yellow into 
bronze black. Such coloured follicles will not stained with Boiax-Carmin. 

Uterus is very wel developed. Filled wirh eggs it takes all the rear part of the body behind 
vitellaiia. First, it runs zigzag among vitcllaria up to die end of the body Here, it turns, wraps up 
gonads and forms distinctive cluster m the region of acetabulum, it joins the female genital open¬ 
ing situated above join of bursa cirri. F.ggs have well developed shells with lids. Miracidnjm 
develops during their maturation. The eggs m uterus move and change their colour from bright 
yellow up to bronze Mac. Ihey measure 0.046-0.051 (0.049+ 0.001 )*0.029 0.032(0.032+0.0001). 

Brachyloimc fuse at us (Rudolphi, 1819) 

(fig. ?) 

I lasr. Asio otus. 

LtxMJZATioN. Large intestine. 

INTENSITY OF INVASION. 1 spec. 

Abunimno?. I spec. 

PREVALENCE. 1.4%. 

Locality. January 23, 1977 Hodon in. 1 169. 

Gkhiraphk: nisTRim ition. Holarctic. 

Specific parasite of birds of orders Passeriformes, more rarely found in Columbifonnes. Galliformcs 
a Lari formes (Yamaguti 1971). Found in I ranee (Do I Hits 1934). UK (Bay hs 1928). Italy (Molin 1858), 
Belgnun(Bernard 1987),Germany (Odeuing 1978), Norway (Bakkc 1972). Poland (Machalska 1970), 



Tip 7. Biachylalme fu<ralus (RudolySi) fA<io Mui. Hodnuin. 23-M977). 


50 



Slovakia (Macko 1957). Bulgaria (Paspalev & Zhelaskova-I'aspalcva 1965). Hungary (I dclenyi 
1974). Russia (ByklKivskaya-Puvkivskaya 1962). Morocco(Dollfus 1954), Alaska(Babero 1953). In 
rhe Czech Republic found by Willomitzer {1953) and P£v (1973). In the United Kingdom found in 
Strix nluco by Ewald & Cropton (1993). Asio otus is a new host for this species. 

Description (Fig. 7). Trcmatode of oblong oval shape. 5.331 long. Praecetabular pan measures 
1.717. acetabular one 0.457 and postabularone 3 289. Distance between ventral I sucker and ovarium 
makes 2.0. The body reaches its largest width in the region of the ventral sucker, which is 1.114. 
Oral sucker is of circular shape, terminal, measuring 0.408*0.450. Oval pharynx is situated next 
behind the mouth sucker and measures 0.198*0.258. Oesophagus is not developed, intestine is 
split behind pharynx. Its branches run a little slant towards the edge of the body first and along the 
edge behind testicles. Vitellaria begin in about a half of the ventral sucker and reach the middle of 
the front testes. The left branch is 2.743 long, the right one 2.860. Round shaped testes are situated 
at the end of the body, the front one measuring 0.482 *0.458, the rear one 0.482*0.482. Ovarium of 
oval shape is situated between testes measuring 0.462*0.450. Mehlis gland measuring 0.450*0.450 
is situated in front of the testes. Uterus is well developed, it begins in the region of the Mehlis 
gland filling all rhe space among yolk vitellaria. It terminates in the first third of the distance 
between the suckers. Eggs measure 0.029 0.032x0.016. 

I.euiochloridiumperiurbatum Pojmanska. 1969 

(Fig. 8) 

I lost. Asia otus. 

L*h Ai.i/AiiON. Large intestine. 
iNTEVStTYOF INVASION. I SpCC. 

Ahumjancf. 1.0 spec. 

Prevalence. 1.0%. 

Locality, January 23, '.977 Hodonbi, 7168. 

Gh»c.kaphic distribution. Holarctie. 

A very spread trematode parasiting in birds of orders Passeriformes and Charadriiformes men¬ 
tioned under the name i. aclilts. Price 1930 (Yamaguti, 1971). Occurrence in the Czech Republic 
summarized Sitko (1993 ). Asio otus is a new host for this species. 



Fig. K. Ltucochtorldlum p?r(r,rt>anim 1‘ojman.ku (Asio otus. Hodonin. 23-1-1977). 
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Di-si:KfPfK>N (Fig. 8). Trematode of pear shape with very strongly developed suckers. The body is 
1.914 long and 1.486 wide. Praeacetbular length 0.714, acetabular one 0.506, postacetabuiar one 
0.686. Oral sucker is terminal, broadly oval, measuring 0.506x0.590. Ventral sucker is round shaped 
measuring 0.506 -0.566. Round siuii>ed pharynx is situated between suckers measuring0.180- 0.180. 
Oesophagus is not developed, intestine is split next behind the pharynx, intestine branches run 
slant upwards as far as the middle of the mouth sucker and then along the lateral edge of the body 
behind testes. Vitellaria are strongly developed. They begin on the level of the middle of the mouth 
sucker and terminate behind testicles covering intestine branches. The left branch ts I 543 long, 
the light one 3.657. Genital organs arc of oval shape. They are arranged into a triangle. The front 
testes measures 0.300*0.420, the rear one 0.330*0.420. Ovanum measures 0.120 “0.300. Uterus is 
very strongly developed and covers all the organs with its loops. Fggs measure 0.021-<1.024 
(0.023)^0.014 0.016(0.015). 


Slrifftru falcon is Szidat, 1928 

(Fig. 9) 

Host. Asm otus. 

Localization. Intestine. 

Intensity or invasion. 20spec. 

Abundance. 20.0 spec. 

Prevalence. I 4 %. 

Lix aijty. June 30, 1964 Napajodla. 6871. 

Geographic distribution. Cosmopolitan. 

Specific trematode of birds of prey, spread all over the world (Dubois 1968). Exceptional ly found in 
birds of the orders ofCharadriiformes, Galliformes, Columbifonnes and Passeriformes. Findings in 
owls are rare, found in Asioflammea. Asio otus and Strix aluco (Skryabin 1959). Possible confu¬ 
sion of the species Slrigca strivis in older authors. Found in birds of prey in the Czech Republic by 
Tenor* & Lusk (1960), Skarda (1964) and Silko (1998). 



Fig. 9. Strigea faieonls Szidai (Asia oius. NapajciH*. 30-6-1964) 
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Description (Fig. 9; 10 specimens measured). Overall length of the body 2.857-4.146 (3.568). Fort- 
body m Ihe shape of a deep cup or ball with larger or smaller opening, which, in strongly shrunk 
specimens, can he fully closed. Out of the opening, lobules of rrihocytie organ protrude. Forebody 
is 0.686 1.143 (0.936) long, 0.723 1.029(0.930) wide Hindcbody is cylindrical, slightly narrow 
towards both ends, arch shaped JJ is always a littJe bir narrower and 1.62-2.57 (2. J J) times larger 
than the front segment. The border between segments is situated on the protruding dorsal edge of 
the front segment. It is very well obvious, broadly oval, 0.132 0.180 long, 0.120 0.144(0.1215) 
wide. Phary nx is broadly oval, situated in the tight vicinity of the oral sucker, sometimes reaching 
into its region. It measures 0.096 0.144(0.119)^0.108 0.144(0.124). Ventralal sucker is 1118 2.25 
(1.54) times larger than the mouth sucker. It measures 0 180 0.241 (0.209)*0.180 0.216(0.197). 
Ovarium is oblong oval, situated in 1 15-2/5 of the hindebodv. It touches the front testes with i/s 
rear edge and is 0.180 0.241 (0.202) long. 0.241 0.361 (0 285) wide. Broadly lobate testes take all the 
rear half of the segment. The front oik* is always a little smaller than the rear one. The front testes 
measures 0.361 - 0.663 (0.460)^0.361 0.602 (0.530). tin; rear one 0.361 0.602 (0.530)^0.422 0.699 
(0.510). Vitellana in the front segment reach the rear edge of the pharynx. Laterally they arc strongly 
developed, development in the medial line in llic region of the ventral sucker is much less. In the 
hidebody, rhev are concentrated especially in the region in from of ovarium and laterally behind 
testes. They terminate behind testes in the region of begin of the genital atrium, but do not 
penetrate it. The genital atrium is 0. i 20-0.270 long. There is a plenty of eggs, measuring 0.103- 
0.108 (0.106)*0.070 0.076 (0.071). 

Strigea strigis (Schrank, 1788) 

(Fig. 10) 

Hosts. Asio otus, Strix aluco. Bubo bubo. 

Intensity of invasion. Asio otus 1-147 spec., Strix aluco 1-173 spec.. Bubo bubo 1 spec. 
Abundance. Asio otus 33.4 spec. , Strix aluco 29.0 spec.. Bubo bubo 1.0 spec. 

Prevalence. Asio otus 22.5%, Strix aluco 29.2%, Bubo bubo 5.0%. 

LocAunts. September27. J996BartoSovice, 63 7 4, March 11,1993 Ccmotin, 6472. April 30,1964 
Napajedla, 6871. July 26,1982 Lipnik nad Bedvou. 6471, March 15,1976Hodonm.7l68,Otober27. 
1992 PotStat, 6371, January 5, 1994 Prusy, 6570, March 4, 1991 Prerov, 6570, January 25, 1977 
R'jliSkovicc, 7069, February 21,1963 Rosice, 6864. April 26, 1967 Strachotin, 7165, Januaary 21, 
1982 Stfipanov, 6369, March 11,1993 Valaiske MezifiCi, 6474. 

Geographic distribution. Palaearctic. 

A specific trematode in owls, frequently found in all the examined species in various countries of 
Europe and Asia. It is not possible to verify older data on occurrence, they were not confirmed by 
later researches. Authors described species S. falcon is as S. strigis (Dubois 1968). In the Czech 
Republic found RySavy (1957) and Tenora & Lusk 11960) 

Drsoripijon (Fig. 10; 10 specimens found in Asia otus March 4, 1991 Pferov, mesaured and depict¬ 
ed). The overall length of the body 3.730 7 .146 (4.521). Forebody in the shape of a deep cup or hall 
with a larger or smaller opening, which can be closed in strongly shrunk specimens. Lobules of the 
tnbocytic orgal usually mostly do not significantly protrude out of the from segment, which 
measures 1.126 2.0 (1.221)* 1.0 1.286(1.112). Hidebody is cylindrical or bent into an oval arch, ll is 
2.40-5.146 (3.142) long. It reaches its largest width of0.857-1.314 (1.0X9) at the level of testicles. 
The rear segment is 1.91 -2.67 times longer than the front one. Division of segments is well obvi¬ 
ous. Oval sucker is round or oval shaped. It is situated or. the ventral edge of the front segment, 
from which it protrudes. It measures 0 132-0.161(0 146)*0.11 4-0.210 (0.152). Ventral sucker is 
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situated in the inner part of the front segment. It is round or oval shaped and measures 0.210 0.270 
(0 247)«0 210-0.30 (0.243). It is 1.44-2.1 times larger rhan the mouth sucker. Pharynx is situated 
tightly behind the mouth sucker or in its region. It is 0.090-0.138 (0.112) long and 0.090 0.150 
(0.106) wide. Ovarium is situated in die tirsi quarter of the hindebody. it is oval, broadly lobate, and 
measures 0.180-0.422 <0.280)*0.253-0.566 (0.432). Testes art* situated one behind another in the 
middle of the hindebody. They are oval, deeply lobate. The front one is always a little smaller than 
the rear one The front testicle is 0.24fM).783 (0.547) long, 0. 723-1.060 (0.854) wide. The rear testicle 
measures 0.270 0.843 (0.664)*0.783-1.108 (0.894). Vitellaria arc strongly developed. They reach as 
far as the edge of the ventral sucker in the front segment and homogeneously fill in the whole 
segment. In the hidebody, they arc situated mainly in the region in front of ovarium and laterally 
behind testicles. In the hindebodyL they reach genital come and terminate as far as its end. The 
genital cone is well developed and is 0.270-1 060 (0.850) long. Genital openinng is terminal. Plenty 
of eggs developed are developed which measure 0.113-0.124 (0.120)^0.079-0.094 (0.086). 

Neodiplostomum canalicufatuin (N'icoll, 1914) 

(Fig. II) 

Host. Srrix airtro . 

Lot AU/AiiOM. Small intestine. 

Intensity of invasion. 1 10 spec. 

AhiiNOANt r. 4.7 spec. 

PREVALENCE. 12.5%. 

Locauty. May 15,1995 Pferov, 6570. 

GKHiRAPHic disirihu i kin. Palaoarctic and Oriental regions. 

Characteristic trematode in owls, found in Uubo bubo. As to flam men, A. orus, Srrix uralensis . 
Found in Egypt and Sudan (Dubois 1970), Russia (Bykhovskaya-Pavlovskaya 1962), Ukraine 
(Odening & Bockhardt 1961). In the Czech Republic found for the first time. Srrix aluco is a new 
host of this species. Young trematode* found, sizes of suckers are on the lower edge of ihe 
reported data Front segment is slightly macerated, what caused extension of the region between 
suckers and due to that changes of the shape of the body. 

Description (Fig. 11; measured 6 specimens). Overall length of the body 1.714-2.229 (2.089). Fore¬ 
body tongue shaped, 0.857-1.714 (1.309) long, 0.429 0.60 (0.503) wide. Hindebody cylindrical. 



rig 10 . Srrigea sfriflit (Schrank) (A.tio o/u.r, Pferov, 4 - 3 - 1771 ). 
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Fig. II. Neodiplosiomum canaliculatum (Nicoll) ($jnx aSuco, Pfcrov. 1S-S-1995). 


0.857-1.114 (0.933) long. 0.343-0.571 (0.434) wide. There is an obvious boarder between segments. 
The segments arc equally long or the front segment is 1.03-1.66(1.36) times longer. Oral sucker is 
terminal, round or oval shaped, measuring 0.046-0.059 (0.054)^0.054-0.059 (0.056). Oval shaped 
pharynx situated next to the ventral sucker measures 0.046-0.059 (0.053)*0.036-0.046 (0.044). Ora! 
sucker is 1.12—132 (1.13) larger than the pharynx. Ventral sucker of oval or round is always larger 
than the oral one and is 0.062-0.076 (0.068) long, 0.057-0.070 (0.065) wide. Tribocytic organ is 
situated in the lower half of the forehody. It is oval shaped measuring 0.114-0.360 (0.275)xft. 108 
0.270 (0.203). Ovarium is round or broadly oval shaped measuring 0.120 0,I80(0.148) X 0.150 0.222 

(0.185). It is situated in the region where segments are separating one from another. Testes are 
broadly oval, situated one behind another. The fronttesticle is regularly smaller than the rear one. 
't he front one measures 0.150-0.210 (0.190)*0.270 0.330 (0.299), the rear one 0.150 0 210 
(0.185 Wl.282-0.336 (0.318). Vtellariu are strongly developed. In the front segment, they reach in 
front of the ventral sucker, their largest pail is in the region of the tibocyttc organ. In hindebody, 
they are most in the ovarium Tegion. They cover testes in two broad stripes and terminate at the 
end of the body. Genital atrium is broad with a large opening. Uterus contains a small number of 
eggs, which measure 0.097 0 103 (0.102)-*0.U65. 
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Abstract. Adults nnJ developmental stages of LesUxliplutn xy/odtplosuga sp n. arc described und its 
diagnostic etouiacien are jlltnirated. Predaceous larvae attack und suck out larvae of Xytodlpiosis sp which 
develop in young xylem vessels of freshly cur trees Larvae of Lestodiplosis xyiodipiosugo %p. n. were 
found on cut surfaces of Querent rabu/ O. petraca. Q. rubra and Fruxmus exceteitw. Adults fly from May 
10 October. They have circadian activity. Females Iny eggs on cut surfaces of trees. Larvae search Iot prey 
inside the vessels on cut surfaces and attack larvae creeping from openings of xylem vessels. Larvae spend 
rhe most time hidden in the xylem vessels. Their development lasts about one month. Full frown larvae 
spin cocoons on plant surfaces and dead material Pupation lads 2-4 weeks. Development of one (^iteration 
lasts 1 5 2 months. At least two generation!. develop in one year. In winter larvae search for prey even at 
temperatures of *-2°C and survived temperatures down to I4"C. Shortly after emergence females suck 
water. Suckiau process lusted 1.5 end 5.‘ minutes and was repeated later. Females after sucking display 
'petHie sexual behaviour 1 hey stretched out the two last abdominal segments, slowly moved them and 
probably released sexual pheromone to attract males. Virgin females lived 3 to 6,5 days under laboratory 
conditions. Hungry larva of lA'siodiplam xylodtplasuga sp n. attacks Xylodiphisif iaivti. slicks uioulhptiife 
lr.tu the body of the prey und injects « secretion of salivary glund.s including inhibiting and paralysing 
substances together with digestive enzymes. Attacked Xviodiplosls • larva c stop movement ami become 
calm. Salivary gland secretions cause firstly immobility and subsequently general paralysis Laivae of 
Lerlvd'plvsn xv/odiplosuga sp n suck out partially digested solutions of the prey, with the cxccptiou of 
the larval fat hotly tivwpwy adtposum). within five hours (otnuntcslinal digestion). Usually only one larva 
of Lestodiplosis xyUxhptosuga sp. n.attacks one . Kylodip lost ?-1 area. but up to three larvae of Lestodiplosis 
lylodipjosuga sp.n. were found sucking one larva of Xylodiplosis Kieffer, 1894. 

Taxonomy, new species, morphology of developmental stages, biology, behaviour, predator- 
prey relationships, Diptcra. Cecidomyiidae, Palaeartic region 

INTRODUCTION 

In 1995, during field studies on the biology and ecology of xylophilons gall nudges associated with 
forest trees in sou I hum Germany, predaceous larvae of a cecidomytid feeding on larvae of Xy- 
iodipiosis spp. were discovered. Larvae and reared adults of this predaceous gall midge belong Ui 
tile genus Lesiodiplosis Kieffer, 1894 (Diptcra: Cecidomyiidae) and to a new species. 

Predaceous gall midges, often tailed also zoophuguus, usually are nol so abundant and are less 
well known than phytophagous gall midges, the majority of which induce galls on various planus. 
In the Palaearclic Region more than 2200 gall midge species have been described. Only aboul 130 
species of these belonging to several genera are predators. Their larvae feed on oilier gall midges, 
aphids, mites, eoccids and various other small invertebrates (Skuhrava et al. 198-1). Previously 
known information about the zoophagous gall midges has been summar ized by Nijveldl (1969). 
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Lestodiplosis Kieffer, 1894 is a large, cosmopolitan genus with more than 150 species described 
in the world. Most of them, about 90, occur in the Palaearctic Region (Skuhrav^ 1986), about 50 
species in North America (Gagne 1973) and the rest in other regions. Larvae of many species feed 
on other gall midges (Diptera: Cecidomyiidae), on gall wasps (Hymenoptcra: Cynipidae), some on 
miles (Acari: Rriophyoidca), psyllids (Stcmorhyneha: Psylloidea), eoccids (Stemorhyncha: Ooc- 
ciitea), beetles (Co'eopiera: Scolytidae), diplopods (Diplopoda), two species are associated with 
cones of coniferous trees, anti lhe host of several species is unknown. A catalogue of Palaearclic 
species with brief biological data is given in Skuhrava (1986). Most species are poorly known, 
inadequately described and also data about their biology and behaviour are insufficient. In the 
past, the Lestodiplosis species were described on the assumption that each species is prey- 
spceific, i.e. that the larva of the paitieuiiu L es lodip los /.v- spec i es attacks only one particular spe- 
cies of prey. That was the reason which led Barnes (1927,1928,1929,1934) to the description of 30 
new species of the genus Leslodiplttsis. Later Barnes (1953), on the basis of his own biological 
observations, concluded that some i os todiplosis- species probably are not monophagous. Parnell 
{1963) observed Lestodiplosis larvae feeding on various hymenoptcrous larvae and pupae in polls 
of Saroihumnus scoparius which supported the supposition that the larvae are polyphagous. 
Also Harris (1982) mentioned in his description of a new acariphagous gall midge, Lestodiplosis 
oomcni Harris, 1982, that larvae feed on eggs, juvenile and adult stages of Calacarus carinatus 
(Green), Acaphylla theae (Wav.) (Acari: Eriophyoidca), Brevipalpus phoenicis (Geijskes) (Acari: 
Tenuipalpidae) and also incidentally on unidentified Psocoptera, all occurring on tea plants 
( Camellia sinensis). Based on these results. GagntJ & Bennett (1993) concluded that some Leslo- 
diplosis- species may be specialist and some generalist predators. Among about ninety Lesto¬ 
diplosis species described in the Palaearctic region so far, no larvae were found to prey on larvae 
of the genus Xylodipbsis Kieflcr, 1894. 

Little is known about the predator-prey relationships, behaviour and processes of predation of 
Les!odiplosis-\arvae Otter (1934) studied the larval head capsule of Lestodiplosis alvei Barnes, 
1934 and the organs used in the process of sucking out the prey. This process has been studied in 
detail on aphid-eating larvae Aphidoletes aphidimyza (Rondani, 1847). The function of the sali¬ 
vary glands :n the aclion of the predatory larvae was investigated by Mayr (1975) and the mech¬ 
anism of predation has been elucidated by Solinas (1968). Biology, ecology and nuptial parade 
were studied in detail by Baylac (1986a) on Lestodiplosis sp., larvae of which prey on a coccid 
Cryptococcus fagi (Coccinea) Baylac (1987) also contributed to knowledge of Lestodiplosis by 
his analy-sis of morphological characters of larva! head capsule of several species and by his 
notes about the polymorphism of the shape of spots on the wings (Baylac 1986b). 

MATERIAL AND METHODS 

All observations -iho.it the biology and behaviour of larvae and adults of Lestodiplosis xylodlplo'uga sp. n. and all 
experiments were done in an oak forest at Roltenburg am Neckar in southern Germany from 1995 lo 1999 The 
occurrence ol Lestodiplosis xylodip/osugo sp. n is closely conditioned by the occurrence of its prey, the Xy- 
larvae. Females of Xytodipiosis search lor recently col wood of deciduous trees and lay their eggs inside 
xvlen vessels whete larvae subsequently develop. Mature larvae leave the vessels and fall to the soil where they 
pupate. Laivue of tyiadlpiaxuga sp. n were observed In search for larvae of Xylodiplosis inside the xylem 
vessels or :o aliaek larvae of Xy/wliplosb when they leave xylem vessels of ouk wood 

lhe life cycle of Lestodiplosis xytodiplosuga sp. n . occurrence of adults and larvae in nature and relationships 
between Lesiodiplosu xylodiplwuga sp. r. and its prey, larvae of Xylodiplosis, were observed in one forest stand. 
Beliavkrtii, life span uf individuals ami predator-prey relationships between larvae of Ix’stodiplosis xylodiplosuga 
Sp. n. and larvae: of Xylv'Mph'sts. behaviour -if virgin females calling males ami behaviour of larvae of Ix’sladiplosis 
xvlcdipiosupa sp. n. searching lor prey wore observed under laboralory conditions. Several small experiments to 
elucidate the behaviour of larvae of lestodiplosis xyiodiplosupa sp. n. in relation to their prey were arranged in 


58 



«bc laboratory. Adults either alter emergence, or after dentil, and irnnuilure stages were deposited in 75% alcohol 
For morphological studies the specimens were mounted on microscope slides using Canada Balsam or Liquido 
Paurc as medium. 

The junior author is responsible for field observations and laboratory experiments, ihc senior author for 
determination arid description rf llwr new gwll midge species. 


RESULTS 

f.estudiplosis xylodiplosu^a sp. ti. 

Tvrt v.ArtniAL. Hcloiype male. Germany. Kortenburg am Ncckur, emergence 28.x 1995, leg. K Dcijglcr. slide 
Nr. 719’. from Larva preying on larva of Xyiodiptosts sp. Paratypes 2 males and 2 females, same locality, 
emergence 4--8.ix.l997; I larva, wmc locality, lS.ix.19%; 10 larvae, same locality, 1997: all in collection of 
M. Skuhiiivj in the National Museum in Prague. 

Adult (Pigs 1-7) 

Descwtiion. Body size ofmale: 1.5 intii (1.2 1.6 mm; n~ 6), of female 1.9 (1.5 2.27mm.n 10). Body 
colour: Adults in fresh condition have head, ihorax and legs blackish, abdomen orange coloured. 
Legs and wings of freshly emerged adults arc densely covered with long black setae which fall tiff 
in the course of the individual life and during subsequent preparation of microscope slides. 

Head with occipul rounded, occipital process present. Head with large holoptic eyes. Eye 
bridge 7-8 facets broad. Eyes with relatively large, circular ommatidia, not closely adjacent. 
Frontoclypeus prominent, wish a group of long setae. 

Mouthparts well developed, forming a lapping organ. Labrum and labella densely covered with 
short setae. Maxillary palps four segmented; first segment very short, the fourth segment the 
longest. All segments densely covered with microtrichia and with several setae. 

Antennae in boih sexes 2+12 segmented. Scapus subconical, pedieellus globular, first and 
second flagellomeres fused. Each male flagellomere with two unequal nodes and two narrow- 
stems. The proximal node is rounded, with one whorl of circumfilar loops, the distal node is 
prolonged, with two whorls of circumfilar loops Nodes are equiped with several long sensorial 
setae and sparsely covered with microtrichia. Female flagellomeres are slender, cadi with long 
stems and with basal nodes sparsely covered with microtrichia and with several setae and two 
whorls of loose looped sensorial threads. 

Wing 2 mm long and 0.95 mm broad and without any pattern of scales. Costa inlcrrrupted at the 
point of junction with R s . R , reaches to the middle of the anterior margin of the wing. R, almost 
straight joining costa at the w ing apex. Cu forked. 

Legs long, very slender, densely covered with hairs. Tarsal claws simple on all legs, 30-35 pm 
long; claws bent near midlength, empodia as long as claws. 

Male abdomen. I stfo 6fh tergilcs with posterior row of small setae. Genitalia with gonocoxites 
slender. 170 pm long and40 pm broad, with many setal insertions. Gonocoxites with mediobasal, 
triangular lobe; lobe densely covered with hairs. Gonostyles slender, curved, 100 pm long and 12 
pm broad, at the end forked forming a small pincers: microtrichia only at the base. Ccrci (upper 
lamella, superior lamella, X. tergite): deeply and narrowly excised. Hypoproct (lower lamella, interi¬ 
or lamella, X. sfem.'te): narrow, rounded apicafly, with two long setae. Aedeagu.s slender, rounded 
apically. with several small pores at the end. Ccrci and hypoproct densely coveted with micro¬ 
trichia. Cerci as long as hypoproct, reaching about the middle ol'gonocoxites; aedeagus much 
longer than ccrci and hypoproct. 

Female abdomen. I si to 7th tergite s with posterior row of small setae and sparsely covered with 
setae, 8th abdominal segment with long setae Ovipositor short, slightly telescopically protractile 
and retractile (based on observations in the course of sexual behaviour when the female is calling 
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males). Ar the end of Ihe ovipositor a pair of cerci (superior lamellae), 90-100 pm long, in lateral 
view pointed, in dorsal view rounded, and one unpaired triangular inferior lamella. 30 pin long. 
Cerci densely covered with short hairs, apically covered with short, stronger setae. 

OiFFtRhNi iai diagnosis ami comments. 89 nominal species of Lesiodiplosis are listed ir. the Cata¬ 
logue of Palaearctic Uiptera (Skuhrav* 1980). When first described, mainly by Rubsaamen, Kiefter 
or Barnes. most of these were assumed to he host-specific (which seems highly unlikely hut still 
unproven). Most species have been recorded once only, on occasion of their first description, and 
in almost every case the original descriptions are inadequate, the type material is lost or not 
available for study or. if so, is of extremely poor quality. In these circumstances it is impossible to 
recognise again species described in earlier literature. It is therefore possible that the species 
described here has been previously described but, until a major revision of the genus can he 
underta-ken, it seems best to publish a formal description with details of its biology. Lesiodiplosis 
xylodiplosuga sp. n. belongs in the Lesiodiplosis urticae group of species, as recognised by 
Baylac (1987) and may be conspecific with his Lesiodiplosis sp. B. 

Several differences were found which may help to recognise the new species. The male of 
Lesiodiplosis xylodiplosuga xp.n. differs from the male of L pietipennis (Perris, 1870). the type- 
species of the genus Lesiodiplosis , in the shape of male terminal ia. That is the unique organ which 
have been figured in the past by Kiefter (190U. pi. 19: tig. 11redrawn by Skuhravi, 1997, fig. 633). 
Cerci of Lestf/dipioxis xylodiplosuga sp. n. arc narrowly and deeply excised, in contrast to ccrci of 
L. pictipennis which are broadly and shallowly emarginate; aedeagus of LesUtdiplosis xylodiplo¬ 
suga sp n.is relatively broad, rounded apically, with several pores and it is shorter rhan gonocox- 
ites. in contrast to the aedeagus of L. pictipennis, which is narrow, apically broadened into ahump, 
without pores, extending beyond the gonocoxites. 

Lesiodiplosis xylodiplosuga sp. n. is noted for several unique characters which do not occur in 
any known Lesiodiplosis species: in male the gonostyli with small pincers apically; in female 
flagellomcres two whorls of loose loops of sensorial thread; larva with two large tubercles on 
terminal segment of abdomen. Lesiodiplosis xylodiplosuga sp. n. is distinguishable from irifar- 
ia Yukawa et Sanui, 1978, by the following combination of characters: number of palpal segments; 
four palpal segments in Lesiodiplosis xylodiplosuga sp. n. and three in L. IriJ'ana; male terminalia 
of Lesiodiplosis xy lodiplosuga sp. n. with triangular cerci narrowly excised, in contrast to linear 
cerci, broadly excised cerci ofZ,. Irifatia ; aedeagus of Lesiodiplosis xylodiplosuga sp. n relatively 
broad, in contrast to very' narrow aedeagus of L. trifaria. 

Name d novation. The specific name xylodiplosuga is a compound noun, die first part of which 
refers to the generic name of the prey, Xylodiplosis, and the second part to the fact that l^esto- 
diplosis larvae suck their prey. It is derived from the I-atin verb sugere. 

f^rva (Figs 12-17) 

The larval development of Lesiodiplosis xylodiplosuga sp. n. includes three larval in stars. The first 
rnstar larva has not been detected in the course of our experiments. Females probably lay their eggs 
in the proximity of ihe prey, the Xylodiplosis larvae, near the openings of xylem vessels and newly 
hatched larvue of Lestodiphsis xylodiplosuga sp. n.search for their prey inside the xylem vessels. 

The body of the second instar larvae is 1.2<*-1.27 mm long and 0.24-0.3 mm broad. The head 
capsule, measured from its most anterior part to the end of posloccipital apodeme, is 35-60 gm 
long and 30 45 pm broad. I he antenna is 20 44 pm long. Terminal setae of the anal segment are 
75-90 jun long 

The body of the third mstai larvae is 1.8 2.2 mm long and 0.2 0.48 mm bioad. The body is 
fusiform, markedly narrowed anteriorly, orange coloured, head distinct, strongly sclcrotized and, 
therefore black coloured, with relatively long, forwards directed antennae. Inside the prothoracic 




Figs 1 — 11. Le$!odipiosis xyiodiptosuga sp. n. 1-3. 6.7: female; 4-5: male; 1 - head; 2 - wing; 3 third 
flagellomcrc. 4 third ftagcllomerc; 5 - hypopygium; 6 - ovipositor (lateral view): 7 - ovipositor (dorsal 
view): gc - genital chamber, 8 -10: pupa; 8 - basal part of antennal sheaths; 9 - prothoracic horn; 10 - structure 
on 3rd abdominal segment; 11 egg. Scale line: 50 pm: 3. 4. 5; 100 pm: I. 6, 7, II; 200 pm: 8. 9, 10; 500 pm: 2. 
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segment is a visible black spot-rhe larval eye organ. I'he body is covered with long setae dorsally 
and with prolegs {pedes sfntrii after Mdhn. 1055; pseudopods after Gagne 1993). Spatula sterna!is 
absent. Respiratory system pcnpncustic, with a pair of spiracles on prothorax and on 1st to 8th 
abdominal segments. 

The head capsule is 95 135 pm long, 40-65 pm broad, antennae are uniarticulate (sec Solinas et 
al. 1987), 50 pm long and 5-6 urn broad at ns base. Inside the head capsule is the cephalopharyn- 
geal skeleton the apodemes of which reach inside the prothorax. The mandibles are pointed. The 
simple eye organ in the form of a small black spot is situated deeply inside the prothorax near the 
end of the cephalopharyngeal apodemes. It is formed by a cluster of small pigmented granules and 
provides directional perception of light. 

The integument of the dorsal and ventral sides of thoracic and abdominal segments is smooth, 
without any cuticular patterns. Each segment of dorsal side with 6 dorsal papillae bearing long 
setae; four setae are 80um long, two setae (2nd and 5th of each row) with 40 pm long setae. Two 
dorsal papillae and two lateral papillae of the 8th abdominal segment with setae 130 pm long. 
Terminal segment with 6 terminal papillae, each with 100 urn long seta. Anus small, situated dorsally. 

Ventral side of prothorax with three pairs of papillae; one pair with a seta 65-70 pm long, one pair 
will) IOpm long seta and one pair without seta. Ventral side of mcsinhonix and metathorax medially 
with two prolegs. 1st 7th abdominal segments medially with three prolegs. Prolegs are cone 
shaped fleshy tubercles, about 45—50 pm long, with the end a littie broadened, with finger-shaped 
structures and .several small locomotnry spicules apically (seen only im electron-microscope scans). 
Prolegs are transformed ventral papillae, occurring on the ventral side of other gall nudge larvae, 
and arc used for locomotion. 8lh abdominal segment is reduced in size, without prolegs. Terminal 
segment with six terminal papillae o:i die dorsal side and with two large tubercles on ventral side 
which are directed downwards and are used, similarly as prolegs, in locomotion and serve for 
attachment to the base by creeping and us prop while searching prey in xylem vessels. 

Prepupa 

Prepupa is a quiescent stage preceding the pupal stage. This stage has been discovered in one 
larva of Lestuiiiplosis xylodiphsuga sp. n., 23.5 days old, after 23 days of starvation in 1997. Tl>e 
body of this stage is 1.6 mm long, 0.55 mm broad. It is shortened in comparison with the body of 
normal, living and moving larvae. Head part is retracted within the thoracic segments. All setae and 
other appendages covering the larval body arc clearly visible. Under the skin of the larva it is 
possible to see the body of the differentiating pupa. Inside the pupal body many small concretions 
of the diameter of 15-20 urn are visible. Concretions are formed by the union of many separate 
particles. These are probably excreta which remain inside the pupal body. Gall midge larvae do not 
excrete undigested parts of food from their body in the course of their larval development. 

Pupa (Figs 8 10) 

The pupa is 2300 pm long and 800 pm broad, orange coloured in fresh condition. Pupal exuvia, 
cast-off skin of pupa, is hyaline. Basal part of each amennal sheath with a small sclerotized 
tubercle situated untero-medially. 

Cephalic sciente narrow, with two papillae, each bearing 100 pm long seta. Face without protu¬ 
berances. Prothoracic spiracle 300 pm long, tapering from base to tip, with trachea reaching its 
apex. Abdominal segments dorsally with 4 5 transverse rows of small spines. 

Egg (Fig. 11) 

The egg. fully developed at the moment of egg-lying, is ovoid in shape, 110 mm long. SO urn broad, 
in fresh condition whibsh Females immediately after emergence have their abdomen bill of eggs, 
in one abdomen about 50 eggs at various developmental stages were observed. 
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bigs 12 17. Lcsivdtphsts xyioctiplosuga sp n.. larva 12 larva total in lateral view, 13 head, prothorax and 
mesotborax in dorsal view; 14 - head and prothorsx in ventral view; 15 three prolcgs ol ventral side ol abdominal 
segment 111; 16 terminal segment, dorsal view, 17 - abdominal segment, lateral view, l igs 12 and 15 redrawn 
from clcctron-micrnseope scan Abbreviation*: a antenna; an anus; CS - CCphalopharyngeal skeleton, co - eye 
organ, h head; ms mesotluuax; ml inetathiuax; pi - prolegs, pr piolhorax; ts terminal segment. Scale 
line: 10 pm: 15; IdO pm: 13. 14. 16. 17; 3U0 pm 12. 
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BIOLOGY 


Might of adults 

Adults of Lestodiplosisxylodiplosuga sp. n. freshly emerging from pupae fiy in nature, in oak and 
mixed forest stands, from the beginning of May up to the end of October. In this habitat they are 
scarce and occur more abundantly during the summer months. In the course of 24 hours, the adults 
fly and are active both in the day and also in the night, showing circadian activity. This seems to 
be an adaptation to the predatory mode of life. 

Larvae of Lcstodiplosis xylodiplosuga sp. n.were found searching for or sucking (lie larvae of 
Xylodlp/osis which developed on Quercus petraea, Qu virus robur, Quercus rubra and rarely on 
Fraxinus excelsior. Fresh cut surfaces of tree trunks and branches of these trees were highly 
attractive for both the females of A yhdiplosis and of Lestodiplosis xylodiplosuga sp. n. 

Behaviour of adults 

Females of Lestodiplosis xylodiplosuga sp. n. shortly after their emergence in laboratory condi¬ 
tions actively seek water. :.e. dew or other kinds of water or humidi ty. The process of sucking water 
by female lasted 1.5-5.5 minutes. One females repeated sucking water three days later. Three 
unfertilized females, which had sucked water, lived three, six and six and a half days under labora¬ 
tory conditions. 

Several minutes after sucking water, females showed sexual behaviour to attract conspecific 
males for mating. Females push out the end of abdomen slowly, raising the two last segments 
together with apical lamellae and moving with this part more or less w ith a jerk from one side to 
another in the course of about 8 minutes. Then the abdominal end was returned to the initial 
position. After several minutes the female repeated this action for 25 minutes. This female, artifi¬ 
cially disturbed, flew to a new place and there resumed the action. Such behaviour of females of 
Lestodiplosis xylodiplosuga sp. n. was observed not only during the day, but even during the 
night. The females evidently in the course of such action release a sexual pheromone from the 
abdominal end to attract males for mating. 

One virgin, i.e.unmated and unfertilized female, which lived six and a halfdays, laid three eggs 
on the floor of the emergence cage shortly before its death. In nature the females of Lestodiplosis 
xylodiplosuga sp.n. lay eggs on the cut surface of wood, not inside openings of xylem vessels, as 
do the females of Xylodiplosis. This fact is connected with the shape of ovipositor. The females of 
Xyiodiplosis have a very long and very slender, thin, protrusible ovipositor, whereas the females 
of Lestodiplosis xylodiplosuga sp.n. have a short, non protrusible ovipositor ending with broad 
lamellae. 

Behaviour of larvae 

Larvae of Lestodiplosis xylodiplosuga sp. n. spend most of their development hidden inside the 
xylem vessels. When they arc hungry they appear at day- and night-lime on the cut surface where 
they search for prey. There is no sign of sensitivity to light of any kind and intensity. Larvae are 
active even in the winter months at temperatures of about • 2 °C. Within the range of 2-6 °C they 
move extremely slowly. They survived temperatures down to -14 n C. without damage. 

Other abiotic factors, such as high temperatures during summer days, high humidity or hot and 
dry' weather do not affect behaviour of larvae of Lestodiplosis xylodiplosuga sp. n. in their effort 
to find their prey. The position and orientation of cut surfaces and the morphological arrangement 
of the wood (position of xylem vessels) do not influence their behaviour. 

Behaviour of larvae of lestodiplosis xylodiplosuga sp. n. that are hungry differs distinctly from 
those that are fully-fed. Hungry larvae are very unquiet and arc continuously moving and search 
mg for prey (appetence behaviour) I hey arc looking for Xy iodipi os is -1 a rv a e on the cut surface 
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and penetrate with their anterior body part into openings of xylem vessels. Their anterior body part 
is in movement nearly all the lime, constantly it is turned to the right and to the left, here and there, 
mainly directed slanted down toward the wood, often into the openings of vessels. Sometimes the 
larva penetrates a hit deeper into a vessel Some larvae of Lestodipiosis xylodiplosuga sp n get 
even deeper into a vessel and their body is quite hidden inside such vessel. After several seconds 
Lestodipiosis larvae withdraw from the opening of such vessels and continue to search for the 
prey at other places. 

If the larva ai'Lestodipiosis xylodiplosuga sp. n. traces a prey in an examined vessel, it pene¬ 
trates into the vessel. Depending on the prey position it may disappeaer in the depth or even only 
part, at half or three quarters length anil remains then in this position in total immobility for lip to 
more than 24 hours. 

Larvae of Lestodipiosis xylodiplosuga sp. n. search and attack only the larv ae of Xylodiplosis. 
They do not attack larvae of Lestodipiosis xylodiplosuga sp. n. which they meet while searching 
for prey. Cannibalism has not been observed in this species. 

Predator-prey relationships 

When the larva of Lestodipiosis xylodiplosuga sp. n. detects and finally finds its prey, it pierces 
very quickly wish its mouihparts ir; the body of its prey by thrusting the sclerotixcd spikes of the 
mandibles into the integument of the prey at any point of its body and just at this moment the prey 
larva stops moving. The mouthparts of Lestodipiosis xylodiplosuga sp. n are not deeply fixed 
into the body of the prey. Some freshly attack cd XylodiploxisA arvae, which are moving free on the 
cut surface, free themselves from attacking larvae of the predator by writhing movements of tlie 
body or by means of a jump In contrast to the Lesiodiplosis-Uwae, the Xylodiplosis- larvae 
possess the ability to jump by the contraction of body muscles. 



Fig. IS. Two small larvae (second inslm) of LeslodipUms xytodiplomga sp n. preying an larva of Xytodiptostr sp. 
(third instar. wiih spatuLa slcrnalis (ss) on venire I side o I praihoraeic segment) which has just left the xylem vessel 
of Qut'rc.us mbui inside which it developed. 
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At the moment of the attack the larva of Leslodiplosis xytodiplosuga sp. n. injects a secretion 
of the salivary glands by means of the hvpopharyngeal pump The secretion induces firstly 
immobility and then general paralysis of the prey. The secretion includes both inhibiting and 
paralysing substances, probably together with digestive enzymes. 

The larva of Xylodiplosis stops all its movements a few minutes after the attack. About 20-30 
minutes aSet the attack it is possible to see the last signs that the larva is still alive. A hungry larva 
o f leslodiplosis xylodiplosuga sp. n. sucks its prey, the Xylodiplosis-\arvn, over several hours. 
During this lime, the inner contents of the body of the Xylodiplosis larva are completely sucked 
out, with the exception of the larval fat body ( corpus adiposum) which is not consumed during the 
sucking process. Larvae of Lestodipfosis xytodiplosuga sp. n. do not show any conspicuous 
movements externally, from time to lime they move the head forward and backwards slightly, 
several peristaltic waves run through the larval body and the cephalopharynx inside the head 
capsule shows very fine vibrations. That is the outer evidence of cxtraintestinal digestion. 

After several minutes of sucking, the body of the Xylodiplosis- larva loses turgor and starts to 
decrease and. on the other hand, the body of the predatory larva Leslodiplosis xytodiplosuga sp. 
n. successively increases. Larvae of Leslodiplosis xvlodiplosuga sp. n„ after several hours of 
sucking jts prey, seem to be fully fed. They remain without any movement and seem to be apathetic 
for hours. In the end of the process of sucking, the larva of Lestodipfosis xytodiplosuga sp. n. is 
larger and thicker than it was at the initial phase and its prey, the larva of Xylodiplosis, is smaller, 
deformed, wrinkled, only the larval skin remains lying not far from the thick, full fed predator. 

Usually only one, but occasionally two or even three larvae of Leslodiplosis xytodiplosuga sp. 
a. attack one Xytodiplosis- larva (Fig. 18). More than one Leslodiplosis larva attacks a Xylodiplo¬ 
sis larva when it is moving on the cut surface and only one Leslodiplosis larva attacks its prey 
inside xylem vessels. 

At the beginning of the attack usually the prey, the Xylodiplosis larva (third instar), has just 
crept from the xylem vessel where it has developed, and its body is very long, about 5 mm, and very 
slender, only about 0,3 mm wide. Hie integument is smooth, without any setae, the head is small 
head with short antennae but the spatula sternalis on ventral side of prothorax is w'ell developed. 
The body of Xylodiplosis- larvae is well adapted to life in very narrow xylem vessels. On the other 
hand, the larva of the predator, the larva of Leslodiplosis xytodiplosuga sp. n. (second instar), is 
only I or 1,2 mm long and 0,3 mm broad. Its body is densely covered with long setae, has a rela¬ 
tively large head with sclerotized mouthparts, relatively long antennae and on the ventral side has 
small prolegs which make it possible to move very quickly. Two large tubercles on the terminal 
segment of larval body serve as prop when larva search its prey hidden deeply in xylem vessels. In 
contrast to the larva of Xylodiplosis , the larva of Leslodiplosis xytodiplosuga sp. n. does not have 
a spatula sternalis. 

Larval development 

The duration of larval development of Leslodiplosis xytodiplosuga sp. n. in the course of one 
season can be evaluated only indirectly. Only data about egg-laying are available, data about the 
development of the embryo inside the egg {emhryagenesis) and about the first larval stage remain 
unknown. In the course of the season, larvae of Leslodiplosis xytodiplosuga sp. n. developing in 
May and June take 33 35 days and in September and October they take 40 79 days. Larvae of L. 
xylodiphsuga sp. n . w hich do not reach the stage of full-grown larva (third instar) in the autumn, 
hibernate at that developmental stage directly in the wood. During the period 1997 1999, the 
larvae of Leslodiplosis xytodiplosuga sp. n. survived successfully winter periods with tempera¬ 
tures as low as 14 °C. 
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Pupation 

Fully-grown, mature larvae of Lesludiplusis xylodiplusugu sp. n. (in the third instar) find shelter in 
hiding places on the bark and cracks on trunks of trees, or fall to the soil. The larvae spin cocoons 
in which they spend a part of their life, where they hibernate and in the end they pupate. 

One hilly grown Lestodiplosis larva 2.2 mm long and aged 46 days, started to spin a cocoon 
early in the morning of the following day. Already after three hours the whole larv a was covered 
with a thin, transparent cocoon, l’he process of formation of this initial cocoon lasted three hours. 
One female emerged from this cocoon 11 days after the beginning of the cocoon spinning proce 
dure. 

Inside the cocoon, the larva gradually changes into a pupa. The quiescent stage preceding the 
pupa is the prepupa Inside the skin of the 3rd larval stage, the pupa develops by the process of 
rebuilding all larval tissues. If the process of metamorphosis from the larval stage into pupal stage 
started shortly alter spinning the cocoon, then the pupation lasted 11 days. The pupation of 
Lesfodiplosis xylodiphsuga sp. n. lasted 9-15 ilays in.July, 9-19 days in late summer and up to 32 
days in autumn. 

Life cycle 

The life cycle involves a series of changes including the stage of egg, larva, pupa and adult gall 
midges, a male and female and all processes connected with these stages, as the mating, egg- 
laying. reception of food and water, spinning the cocoon, and involves all activity from the birth up 
to the death. Early two phases of the life cycle of Leslodiplosis xylosiplosuga sp. n.. i.e. the 
development inside the egg and the first larval stage, are running quite secretly inside the xylem 
vessels. It is possible to assess the duration of these phases only indirectly. 

The first part of the life cycle ofi. xylodiplosuga sp. n., from the time when the cut surfaces on 
oak trunks were made and the females of L.xylodiplosuga sp. n. appeared for the first time up to 
the time w hen the first larvae of L. xylodiplosuga sp. n. of the 2nd and 3rd instars were observed 
searching for prey on cut surfaces, was 33-35 days, and pupation lasted 9-32 days. Based on 
these facts, the life cycle of one generation ofL. xylodiplosuga sp. n. lasts minimally 42, maximally 
6“ days. In the course of one season two generation may develop, 

Occurrence 

Larvae of Lestodiplosis xylodiplosuga sp. n. which occur on cut surfaces or surfaces of broken 
branches of oak trunks are fairly rare in nature. They w ere found only in the forests near Rottenburg 
am Neckar (southern Germany) in the course of investigations w'ith Xylodiplosis spp. Usually only 
one. occasionally two to four, exceptionally seven larvae were found on one cut surface and 
usually these larvae were not of the same size, belonging to various developmental stages. Such 
larvae probably originate from egg-laying of different females. In the course of investigations in 
199? and 1998 a total number of 31 larvae of Lestodiplosis xylodiplosuga sp. n. were found. 
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In memoriam Marie Flasarova 

RNDr Marie Flasarova, CSc, was bom al Rokytnice near [fcrov on Febmary 27th, 1934. Having 
finished her secondary studies at Prerov. she studied al the Natural History Faculty, J. E. Purkyne 
University in Brno. Her major interest was systematic zoology and ecology of animals but she 
combined her studies wuh those of chemistry. She graduated from that faculty as a B. A. in both 
biology and education. At the same university, she took her PhD title in 1969. Then she defended 
her thesis to obtain the CSc degree in biological science. 

The whole life style of Marie Flasarova was importantly influenced by her marriage to a similarly 
ardent zoologist, associate professor RNDr Ivo Flasar. CSc. a malacologist well-versed in general 
zoology. In 1959 a daughter. Miroslava, was bom to them. 

Marie Flasarova's first post was with the Regional Water Management Development Center in 
Teplice. the present Ohfe River Drainage Area Management, in 1958-1963. There she worked as a hydro¬ 
biologist. In 1963 1972. she was the expert assistant at the 
Department of Natural History of the Faculty of Education 
in l.sti nad Labcm, where she lectured in zoology. She also 
supervised several diploma theses, established a laborato¬ 
ry for her students and founded zoological collections at 
the Faculty. In spite of the fact that, unlike her colleagues, 
Flasarova had already published papers in prestigious for¬ 
eign periodicals, she was dismissed from her position for 
political reasons. Only after five years was she given the 
function of a zoologist w ith the Regional Museum in Tcp- 
licc where she worked, together with her husband, until the 
last days of her life. Marie Flasarova died after a short ill 
ness on January 29th. 2000, still avidly interested in the 
research problems in which she was engaged at that time. 

From the very beginning of her scientific career. Mane 
Flasarova successfully devoted her attention to the inver¬ 
tebrate order Isopoda. In that field of science, she elaborat¬ 
ed her diploma thesis "On the knowledge of Moravian and 
Silesian Oniscoidea" under the supervision of Professor 
Sergej l lrabd. Flasarov^ described two species new to science, one from eastern Slovakia and the 
other from North Korea. Besides, she discovered seven species new to the fauna of the then 
Czechoslovakia, three of which were found introduced into greenhouses. Beyond doubt, her 
positive development in the field of isopodology was also due to the fact that Flasarova inherited 
the libraries and collections of Professor Z. Frankcnherger and associate profesor W. Cerny who 
had also worked in this field of zoology. Of importance was also the fact that, together with her 
husband, she visited a large number of European institutions where the above topics were also 
studied, above all. in Germany, Poland, Russia and Hungary. 

To this day Flasarova’s papers devoted to the anatomy of isopod stomach have been cited in 
papers on isopods worldwide. Of major and fundamental importance, however, are her faunistic 
and ecological papers. Among these, a special place is occupied by her extensive study of the 
isopods in north-western Bohemia (Flasarova ] 995), which served as her PhD thesis in 1991. The 
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Marie Flasarova published a total of 30 papers on isopods (some of them in collaboration with 
her husband; those, papers, at the same time, tackle some of the malacologies! problems), six 
papers on vertebrates (together with her husband), ami two nr, diplopods (by both husband and 
wife, together with Professor Gulicka of Bratislava). Besides, she is the author of nine popular 
scientific articles published in magazines of nation-wide importance, and at least bft such articles in 
regional press (these articles are not included in the appended bibliography; a complete list of 
Flasarovd's publications ha$ been published in Flasar (2000} and contains even unpublished 
research reports prepared, above all. for various Nature Conservation institutions). 

Tlte life's work of Mane Flasarova was greatly acknowledged by her being included among 
eleven most important isopodologists or. the occasion of the International Symposium in Haifa, 
Israel (Carefool 1998). The sudden dcaib of this unusually diligent zoologist has unfavourably 
affected the completion of an extensive manuscript of a paper or. the history- of occurrence of 
fishes in the river Labe in the Czech Republic. This work was prepared in co-operation with her 
husband and involved a study of many hundreds of sources in various libraries and archives. 

Willi the death of Dr. M. Flasarova. Czech zoology has lost not only an important expert in the 
taxonomy ol’the order Lsopoda but even in the field of natural science research and, at the same 
time, an efficient populanserof zoological knowledge. With her unassuming manner and bringing 
contentment into every negotiation. Mane Flasarova has left behind an agreeable memory of a 
good human being and, thanks to her precision, also an extensive amount of valuable published 
data to be used by many generations of zoologists to come. 
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Erratum 


HAN Cl L. 2000: Microgradient changes of so:! nematodes (Nematoda) in litter and moss lichen 
transects in spruce and beech forests. Ado Sot:. Tool Rohem 64: 27-36. 

P 28. I- 16: 

(Rusek 1996) instead ot (Rusck 1993) 

P 28. L. 21 24; P. 30, L 12: 
replace the text by 

Several irdiccs were calculated a.' follows: 

Shannon index of diversity for genera 
Hgen - E fflc)*Uig,t'(k) 

- Sura Maturity index (Yeates 1994) 

EMI - E v(k)*Rk) 

IfcrcrogcnciCy Maturity index (Hindi 1996) 

HMI - E v(k)* fJV)* log,.fl|Tc) 

P. 30; Tab. 2. 
replace 

EMI instead of Ml 
P 30. Tab. 2 

alter [he last line in the Tab. 2 


HMI - H’ 2 32 2.28 

1.96 

1.72 

1.55 

1.78 

1.89 

1.85 

1.84 

2.18 

2.06 

insert the actually [act line 

M'B 2.13 1.44 

1.57 

8.13 

3.83 

1 49 

1.33 

1.68 

1.48 

0.61 

1 68 


P. 32; Tab. 3. 

replace 

EMf instead of Ml 


P. 30. L. 4. ?. 9 
replace Ml by EMI 

P 31. L. 31 

replace <0.06-0.17 g) by (0.06-0.17 pg> and <0.30 g) by (0.30 pg) 
P. 31. L. 44 

(Rusck 1996) instead of (Rusck 1993) 

P 32. L. 12 
replace Ml by EMI 

P 34. L IS. 31 
replace Ml by EMI 

p ?9; replace 
(see next page) 
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Tab. I. Distibutioa of soil nematode specie* in samples nom moss-litter transect in spmee plantation and moM.'ltchcr litter transect in 
beech wood 


IT MB llllor 

J-pppppprl 1 
1 7 3456789 


Luitonkyuio filiformls (Bastnin. 1X65) 

Piecttu acumimuur, Hastian, Ift63 » t + 

Pkctus geophi.'ut de Man. 1880 * 

Pleciu* hngitwtdatm Biitsdili, 1871 
Pkiiui /htzophdus dc Man. 1880 

Pkerus sambevi Miculcl/ky. 1015 + + + + 

Wilwwtmu ’churnmunsiUkhovtn) 

iDc Coninck. I«*3»> * + 

h'fWtM ‘tthalui /Hjra!enui.\ 

Ero-riietiko, 1973 + 

fi''ai<H.rphaIus hrellus 
Anderson. 1969 

Tt’aawephuluA lerrestru (DuUchli, 157!) * * - 

Mttutfratceepkalus crastide** 

Ide Van. 1880) + * - 

Heteiotepholobus elongalus (dc Mar. 18301 
AcrcMokiei nanus (dc Man, 1880) * + + - 

Panagnlalmus rigidus (Schneider. 1866) * + 

Panagroluimus spondyh Kdmcr. 1954 
fthahdllu terricola Dujardin. 1845 
8unv!icma reihulaium Richters. 1905 
tkmrr larvae ‘ 

ApMentbus a\c/utc Basuan. 1865 
Aphtlenchoitks cyrtus Paeslet. 1957 
.iphelenchoides /errandiai Meyl, 1954 
/tpMmchcidn parieiiuut (Ba.nan, 1865) 

Aphrltnchoidfs sapnphiha F/ankJin. 1957 * • 
Apheknckoidrr stammeri K&mer, 1954 *» 4 • 

Aphetexchouln Fischer. 1894 $p. * + 

Filmhu* emeritus Zell. 1988 * 

FtSenckus (Bnrcski. 1963) * * 

Flfenckus fongtraudaiulut Zell. 1988 * * 

FUcnchus quartos (Szc/ygiel, 1969) » + 

Fi.'mtku, Andrassy. 1954 sp l * 4 

Filnthu AmWssy, 1954 sp 2 
Ittenchuz leptnxoma (de Man. 1880) 

Tytenchus dataina Bastian. 1865 
Ida tew ha bryophilut (Steiner. 1914) * ♦ 

Afaftachw aiguus (Massey, 1969) 

Cepkalenehus itexahnfatu* (denim. 1962) 

Dhylatckut Filipjcv. 1936 sp. + 

Dettuknu* Thome. 1941 sp 
A/atnury purvto Jhofnc. 1939 
Alarm's prtmuivut dc Man. 1880 t 

Primal nhtimia inti'rmrdius (ButMllli, 187.3) 
Eudotylaimus titvaticus Brzcski. I960 11 * - 

Eudary'aima Amkfcny, 1959 sp. 

Af-tmefuimcMus obtusicaudalus 
(Ba3tinn. 1865) 

rtfemhvluimus mirabilis (BiUschli. I8>3) 
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1 pintvihly mostly infective stages of Sttinemena Tiavassos. 1927, ** systematic position of species un*eltied. either placed in Aphl\m- 
chouSe* or m Ebapkeknchut Fuchs, 1937 fllun 1993); 51 lr. mcw-Inter tmnseet probably also some individuals nf Mleradtuylatmui 
pc nut (Je Man, 1880 ) with juvenile stages nulistineuishaiile from Eudoryfaimus sitwiluu' 
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